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PREFACE. 


a) 


WHATEVER merits or demerits there may be in the fol- 
lowing pages, the welfare of the Regiment, to which the 
compiler has the honour to belong, has been the sole mo- 
tive which induced him to propose to his Brother Officers, 
the condensing and printing the “ Mapras ARTILLERY 


Recorps.” 


In collecting materials for the work, it struck him that 
the introduction of Artillery papers, Artillery and General 
Orders, Memoranda on interior Regimental economy, would 
be valuable to Officers who may hereafter join the Regi- 


ment. 


The work will be so published as to allow of ‘the different 
subjects being bound up separately at the end of each year, 
when a general Index will be published. 

The compiler lays no claim to authorship, for he has 
only extracted from a variety of works, such matter as 
he deemed useful, and he would gladly have quoted his 
authorities, but did not wish to crowd the * Recorps.” 


Digitized by Google 


ANCIENT ARTILLERY. 


In the most ancient times, when the use of Artillery was 
unknown, the club and the dart were at this time the only 
instruments of attack and defence; and it was probably some: 
time before the bow and arrow were thought of as offensive: 
weapons. 


As the destructive means of attack were. by the latter; 
invention made to operate at a distance, corresponding means. 
of defence became necessary, and trunks of trees interlaced 
with branches and supported with earth, constituted the first. 
fortification ; which was afterwards improved by substituting, 
a wall with a parapet, for shooting arrows at the assailants. 
Afterwards the walls were carried higher, and holes left in 
them of sufficient size only to enable the archers to dis-. 
charge their arrows effectually upon an enemy.. 


To attack, therefore, with any chance of success, some 
powerful engine became necessary to batter down the walls ; 
this gave rise to the battering ram, which was probably one 
of the first engines of ancient Artillery. To what date to 
refer the invention of this powerful machine is uncertain. 
In the second book of Chronicles, Uzziah, who began his 
reign 809 years before the Christian era ‘“ made in Jeru- 
“‘ salem, engines invented by cunning men, to be upon the 
«* towers and upon the bulwarks to shoot arrows and great 
“‘ gtones withal.” It is therefore probable that the ram was 
at least known in those days, although there is no distinct 
mention of it until the time of Pericles, the Athenian, 409 
years before Christ. To oppose this powerfal engine of 
attack, farther means of defence became necessary, and the 
invention of balliste and catapulte, resulted probably from 
this necessity. But these soon became instruments not only 
of defence, but of attack; for in the siege of Moyta, about 
370 years before Christ, Dionysius, after having battered 
down the fortification with his rams, advanced to the walls 
towers rolled upon whecls, whence he galled the besieged 
with continual vollies of stones, and darts thrown from his 
catapuite. 


A number of other instances are mentioned soon after 
this time, in which machines of various descriptions both 
for defence and attack, of which are made mention of in 

icular the siege of Saguntum, by Hannibal, 219 years 
ore Christ, in which the Saguntines prevented his soldiers 
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from using the battering ram by a continual hurling of darts, 
stones, and other missiles. From this time these warlike 
engines encreased, both in number and magnitude, to an 
almost incredible extent; of which the reader may form 
some idea by the inventory that different historians have 
given us of those found in certain cities, which had been: 
obliged to capitulate to the enemy; and by the enumeration 
of those which accompanied particular armies. Thus, Titus 
employed in the siege of Jerusalem 300 catapulte of divers 
magnitudes, and 40 balliste, of which the least projected 
stones of 75lbs. weight. And when the consul Censorius: 
marched against Carthage, and obliged the inhabitants to: 
give up their arms, they surrendered to him 2,000 machines, 
proper for throwing darts and stones ; and afterwards when. 
Scipio made himself master of the same city, there were no: 
less than 120 catapulte of the larger size, 281 of the 
smaller; 23 of the larger ballistee, 52 of a smaller kind, and 
innumerable number of scorpions of different sizes, arms, 
and missile weapons. Two years previous to this, Marcellus 
had laid siege to Syracuse, a city proverbially fatal to the 
armies that attacked it. Archimedes was at that time 
resident in the city, and, at the earnest solicitation of Hiero, 
King of Sicily, exerted the powers of his mind in the inven- 
tion of artillery and other warlike instruments. Marcellus 
had brought with him an enormous engine mounted on 
eight gallies, called sambuca, which Archimedes destroyed 
by discharging at it single stones of enormous weight, while 
it was at a considerable distance from the walls, this was ef- 
fected by balliste ; but he also employed crows, grapples, 
and scorpions, by the former of which the Roman vessels 
were lifted out of the water by the prow and plunged to the 
bottom of the sea. 


The ancient artillery may be divided into three classes of 
machines, viz. ; first, those intended for projecting bodies ; se- 
condly, those for approach and demolition ; thirdly, a miscel- 
laneous class, used for various offensive operations. 


OF THE BALLIST. 


The force of the ballista was prodigious, the stones cast 
from them were of enormous weight and of any form, and 
for the further annoyance of the besieged place they would 
throw into it from the ballistea, dead bodies of men and 
and horses, heads and detached limbs. Atheneus mentions 
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one of these ballistz2 that threw a stone of three talents, viz. 
about 360lbs. weight. Ceasar employed these machines not 
only to destroy men, but to batter down strong and high 
towers. ‘The machines employed by Titus against Jerusa- 
lem, some of which Josephus states, projected stones of a 
hundred weight, and Archimedes is said to have cast bo- 
dies of 1,200lbs. by means of his balliste, against the Ro- 
man fleet in his defence of Syracuse. Fig. 1. 


OF THE CATAPULT. 


These were employed in throwing either darts or arrows ; 


which it is said were sometimes poisoned, and at others set on 
fire. 


A catapulta of the smaller kind, Fig. 2, consists merely of 
an immense bow of elastic wicker work placed on a suitable 
carriage and having its upper part drawn down by the force 
-of several men applied to a strong rope. Several arrows are 
lodged on a suitable frame and at different elevations. The 
tightened cord being set at liberty by drawing out a pin, the 
bent. surface recovering itself by its natural elasticity, advances 
to its original vertical position and thus drives before it all the 
arrows with considerable velocity. Thiskind of catapulte 
is mentioned by Diodorous Siculus as being employed at the 
siege of Cyprus. 


Catapulte of the larger kind, Fig. 3, were much more power- 
fal and were used to shoot darts and arrows of great length 
and weight. 


The impulsive energy of these machines far exceeds the 
ideas entertained of them. Itis said that Montflaucon pos- 
sessed a sinall model ofa catapulta, only five inches in length, 
which projected its dart to the distance of 400 feet; and 
‘Folard, the learned editor of Polybius, had a model only a 
‘foot in each dimension, which propelled its dart with such 
force as to cause it to enter and remain in hard freestone at 
the distance of 1,300 feet. Ceasar also relates that at the siege 
of Marseilles, the besieged propelled from the top of their 
walls, beams of 12 feet long armed at one end by pointed iron 
‘heads, which pierced four ranks of stout hurdles, and then 
stuck firmly into the ground. 


SCORPION. 
‘The scorpion, Fig. 4, is another of the propelling machines 
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of the ancients, and is probably of anterior date to those we 
have been describing, being far inferior to them in action, al- 
though still-a very powerful engine. 


ARCOBALLISTA. 


The arcoballista, Fig. 5, is a smaller propelling appara- 
tus, which might be worked by one man, it 18 little more 
than a fixed bow with a simple mechanical contrivance for 
bringing back the line. 


The above are the principal machines which the ancients 
possessed for distant means of annoyance, it still remains to 
describe those employed on a near approach to an enemy’s 
works for the demolition of the same, and the opposing en- 
gines of the besieged. 


MACHINES OF APPROACH AND DEMOLITION. 


OF THE BATTERING RAM. 


_ The ancients employed two different machines of this 
kind ; the one suspended, and which was vibrated after the 
manner of a pendulum, and the other moveable on rollers. 
These were denominated the swinging and rolling ram, and 
when either of these was worked under a cover or shed to pro- 
tect the assailants from the annoyance of the besieged, they 
were denominated tortoise rams, from the shell being assimu- 
lated to the tortoise shell. 

The swinging ram, Fig. 6, resembled, as well in its magni- 
tude as in its form, the mast ofa large vessel, suspended 
horizontally at its centre of gravity, by chains or cords from 
a moveable frame of carpentry. Ligatures of waxed cord 
surrounded the beam at short intervals, and cords at the ex- 
tremity farthest from the head, served for the purpose of ap- 
plying human force to supply the oscillatory motion. Other 
cords at intermediate distances were also sometimes employ- 
ed. The frame of carpentry was often encased at its sides 
by a double cover of wicker work, between which horse hair 
and marine herbs were stuffed. The top was covered with 
sloping hurdles plastered with mortar, and in case of necessi- 
ty, the whole was kept moist by vinegar, to prevent its being 
set on fire by the enemy. In this form it becomes what is 
denominated the tortoise ram. 


The rolling ram, Fig. 7, was much the same as the above in | 
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its general construction, except that, mstead of receiving a 
pendulous motion, it wasa motion of simple alternation, pro- 
duced by the strength of men applied to cords passing over 
pulleys. This construction seems to have been first employ- 
ed at the siege of Byzantium. 


These machines were often extremely ponderous. Appian 
declares that at the siege of Carthage, he saw two rams so 
colossal that one hundred men were employed in working 
each. And Vitruvius affirms that the beam was often from 
100 to 120 feet in length, and Justus Lipsius describes some 
as 180 feet long and 2 feet 4 inches in diamater, with an iron 
bead weighing at least a ton and a half. 


Such a ram as described by Lipsius, would weigh 
more than 45,000lbs. and the momentum of this, sup- 
posing its velocity to be about two yards per second, 
would be nearly quadruple the momentum of a 4Olb. ball 
moving with a velocity of 1,600 feet per second. But what 
would be the different operation of these bodies on a wall. 
The ball would penetrate the opposing substance, and pur- 
sue the almost undisturbed tenor of its way, but this is 
not the case with the ram. Its efficiency in the work of 
demolition would depend upon the due apportioning its inter- 
vals of oscillation. At first it would produce no obvious 
effect upon the wall; but the judicious repetition of its blows, 
would in a short time give motion to the wall itself. First, 
there would be just perceptible tremors, then more extensive 
vibrations, these being evident, the men would adjust the - 
oscillations of the ram to that of the wall, till at length, a 
large portion of it, partaking of the vibratory impulse, would 
by a well timed blow fallto the earth at once. This record- 
ed effect of the ram has nothing analogous in the results of 
modern machinery.* 


The moveable towers Figs. 8, 9, employed by the ancients 
“in their sieges, and which they called “ helepoles” were often 
of astonishing magnitude. Vegetius describes them as being 
formed of strong planks. To preserve them from risk of fire 
thrown from the walls of the besieged place, they were cover- 
ed with raw hides, or with pieces of woven horse hair. Their 
height was proportional to the dimensions of their bases, 


* It is not generally known that Captain DeButts of the Ben 
Engineers not having any ordnance at the attack of a Ghurry in the 
upper part of Hindoostan constructed a battering ram and used it with 
success. 
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which were sometimes 30 feet square, and their height 40 or 
50 feet. Sometimes their height was still greater, that they 
‘might be above the walls and even above the stone towers of 
-the city. They were supported upon several small wheels, by 
means of which they might be moved from place to place, 
notwithstanding their enormous size and weight. It was ge- 
nerally reckoned that the besieged place was in imminent 
danger, whenever the besiegers had succeeded in placing one 
of these near the walls. The helepole was supplied with lad- 
ders, by which to mount from stage to stage, and each stage 
presented its particular means of attack. In the lower one 
there was commonly a ram, and the middle of the stage, or a 
higher one wasfurnished witha bridge made of mutually in- 
‘tersecting levers, which could be easily projected out,.and 
thereby form a communication between the tower and the 
wall. Sometimes baskets fixed to projecting levers, carried 
men who were let down upon the wall. On the upper stages 
were soldiers armed with halberts, and archers who continu- 
_ally played upon the besieged. 


Vitruvius states that the weight of the helepoles brought 
against Khodes by Demetrius weighed 260,000Ibs. and that 
to mann and maneuvre it, employed 3,400 soldiers. 


The tortoise, Figs. 10, 11, as already stated, was a kind of 
moving shed, used todefend theassailants in theiradvance upon 
the place ; these were also of great magnitude. One of those 
employed by Cesar, at the siege of Marseilles was 60 feet long, 
‘and served to cover the space between the helepoles and 
the city wall. In some instances along rank of these was 
placed end to end, and served as a complete protection to the 
soldiers, they were covered asalready stated, with raw hides 
or with moistened horse-hair to protect them from the fire 
of the besieged. 


‘MISCELLANEOUS MACHINES. 


OF CROWS (CORVI) AND CRANES. 


As in the application of the engines last described it was 
necessary for the besiegers to approach close under the walls 
of the besieged city, it was natural that the latter should at- 
tempt a means of annoyance or defence against their enemy 
.which might counteract their efforts. ‘This probably gave 
-Tise to the machines about to be described which were of 
different kinds, some being used in sieges, and others in en- 
gagements at sea. The description of these engines, and of 
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the effects produced by them is scarcely credible. When 
Marcellus had advanced his galleys close under the 
walls of Syracuse, Archimedes directed against them enor- 
mous machines which being projected forward, there were 
let down suddenly from them large beams, from which were 
suspended long vertical arms of rope, terminated with grap- 
pling hooks, which laying hold of the vessels, and rapidly ele- 
vating them by the operation of counterweights, upset and 
sunk them to the bottom of the sea, or after raising them by 
their prows and setting them as it were on their poops, plung- 
ed them endwise into the water. Others it is said he swung 
round towards the shore by the application of his cranes, and 
after whirling them in the air, dashed them to pieces on the 
rocks beneath. Although it is impossible not to suspect some 
degree of exaggeration in these statements, yet it cannot be 
doubted that very powerful means of this kind were employed 
in this celebrated siege ; in which Archimedes the prince of 
Grecian mathematicians, fell beneath the sword of one of the 

soldiers of the conqueror. | 


A more simple engine of that description, Fig. 12,consisted 
of a long and strong perch, armed by a strong iron crow 
head, and suspended on a moveable carriage. It was em- 
ployed principally for destroying the parapets of walls, for dis- 
mantling the sides of the sheds, under which the rams were 
worked, and for other similar purposes. 


The telleno, Fig. 13, was a machine employed for raising a 
few soldiers higher than the top of the enemy’s wall to ascer- 
tain what was going on within them, and sometimes for tak- 
ing possession of them, and thus facilitating the escalade. 
In the former instance, 1t was formed by a great pile driven 
into the ground, which served as a fulcrum toa long lever 
which was placed across it, and balanced. At one of its ex- 
tremities was a light wooden or wicker case, capable of hold- 
ing a certain number of men, who when the opposite end 
was drawn down by cords, were raised so as to be enabled 
tolook over the walls or to mount upon them. Others were 
mounted on carriages. 


Such was the artillery of the ancients, or the machines of 
attack and defence, which the invention of gunpowder has 
rendered obsolete. In fact few of the machines here describ- 
ed are sufficiently illustrated by the early historians to be 
able tosay with certainty, that the representation is _ perfectly 
correct, and some are mentioned, of which only the names 
remain. 
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The discovery of gunpowder by Roger Bacon in the 
thirteenth century, and its application to military purposes by 
Schwartz, in the fourteenth, caused a complete revolution in 
this branch of the art of war, and the term Artillery which 

revious to this discovery, denoted in a general sense, all 

inds of missiles, and the machines used 1n propelling them, 
applies now to Guns, Howitzers, and Mortars, with their 
carriages, beds, ammunition and apparatus of all kinds, and 
the Troops specially appointed for their management. 
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MODERN ARTILLERY.’ 


Cannon were known at least as early as 1312. This is 
derived, from Arabian writers, who describe the use of Ord- 
nance in 1312 and 1323; Edward III. it is said, was also 
provided with some pieces of Artillery in 1327, and Pére 
Daniel asserts, thatecannon were known to the French in 
1338, but they did not employ them it is supposed until 1372. 
The English appear to have been the first to employ capaon 
in the Field, although it is said in favour of the Oriental 
origin of this invention, that Artillery was in much use in 
the Mediterranean, when it was but little used elsewhere, as 
by the Venetians against Genoa, in 1330, and by Alphonso 
XI, in his wars against the Moors. 


The 5 cannon used by the English at the celebrated Dattle 
of Cressey, in 1346, were placed on a small hill near that 


village, and contributed greatly to the attainment of that 


» 


victory. 


_ Cannon, however, were not cast in England, till sometime 
inthe 16th century, viz. brass cannon about the year 1535, 
and those of iron in 1547. Brass guns have been known of 
8 much earlier date, but whether they were formed of bars, 
orin what other way constructed is not known. . 


The first cannon cast in England, was cast at Buxted, in 
Sustex, by a person named Howe, and his man, according 
to the following tradition, which has been carved upou a 
stone near the spot, where it is still to be seen. : 


‘¢ T, John Howe, and my man John, 
We two cast the first cannon.” 


All the ancient cannon were unnecessarily long and clumsy, 
and their carriages and appointments, were equally heavy 
and unmanageable, so‘cumbrous were the ‘cannon of the 14th 
and 15th centuries, that they -could only be discharged at 
considerable intervals, viz. two or three times in a day, so 
that the besieged had sufficient time to repair at their leisure, 
the damage which they had sustained, and it not unfre- 
quently happened that the pieces burst, and thus did more 
‘njury to those who employed them, than to those they were 
intended to annoy. 7 

» 
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GUNS OF FORGED IRON. 


They were originally made of iron bars, soldered together, 
and fortified with strong iron hoops, some of which are still 
to be seen, viz. one in the Tower of London, and one in the 
Royal Arsenal at Lisbon. Others were made of thin sheets 
of iron, rolled up together and hooped, and on emergencies 
they were made of leather, and plates of iron, * these 
pieces were made in a rude and imperfect manner, like 
the first essays of many new inventions. Stone balls were 
thrown out of them, and a small quantity of powder used 
on account of their weakness. These pieces had no orna- 
ments, were placed on their carriages by rings, and were of a 
cylindrical form. When, or by whom they were made is 
uncertain, the Venetians however used cannon at the siege 
of Claudia Jessa, now called Chioggia, in 1366, which were 
brought thither by two Germans, with some powder and 
some leaden balls, as likewise in their wars with the Genoese, 
in 1739. Cannon were made use of by the Turks at the 
siege of Constantinople, then in possession of the Christians 
in 1394, and in that of 1452, that threw a weight of 100 lbs., 
but they generally burst either at the Ist, 2d, or 3d shot. 
Louis XII. had one cast at Tours, of the same size, which 
threw a ball from the Bastile to Charenton. One of those 
famous cannon was taken at the siege of Dieu, in 1546, by 
Don John de Castro, and is in the castle of St. Julia de 
Barra, 10 miles from Lisbon; its length is 20 feet 7 inches ; 
diameter at centre 6 feet 3 inches, and it discharged a ball 
of 100 lbs.: it has neither dolphins, rings nor buttons, is of 
a curious kind of metal, and has a large Hindoostan inscrip- 
tion on it, which says it was cast in 1400. 


Formerly the cannon were dignified with uncommon names, 
for in 1503, Louis XII. had 12 brass cannon cast of an ex- 
traordinary size, called after the names of the 12 Peers of 
France. The Spanish and Portuguese called them after 
their saints. The Emperor Charles V., when he marched 
before Tunis, founded the 12 apostles. At Milan there is a 
70 pdr. called the Pimontelle, and one at Bois le Duc, called 
the Devil. A 60 pdr. at Dover, called Queen Ann’s pocket 
pistol. An 80 pdr. in the Tower of London, (formerly in 


* The Swedes used leather guos inthe Polish war; in 1630, they were ex- 
changed for iron 4 pdrs. These pieces drawn by two horses, were 4 feet, or 16 
calibresin length. Their weight was 625 lbs. and they could fire three rounds in 
the time, required for one with a musket, Each regiment had two of these guns. 
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Fdinburgh Castle) called Mounts Meg.+ An 80 pdr. in the 
Arsenal at Berlin, called the Thunderer. An 80 pdr. at 
Malaga, called the Terrible. Two curious 60 pdrs. in the 
Arsenal at Bremen, called the Messengers of bad news, and 
lastly, an uncommon 70. pdr. in the castle of St. Angelo at 
Rome, made of the nails that fastened the copper plates, 
which covered the ancient Pantheon, with this inscription 
upon it; Ez clavis trabalibus porticus Aggrippe. 


Iron guns with brass coats, were found in the fortress of 
Asseerghur ;* and in Burmah, wooden guns are to be seen, 
strongly bound round with bullock hide. Drawings of the: 
following large Native guns are annexed. 


Beejapoor, figure 14. 
Bhurtpore, figure 15. 
Agra, figure 16. 
Beder, fig. 17 and 18. 


The great gun at Beejapoor is called ‘“* Mullik-i- Mydan,’” 
or “ Sovereign of the plain,’ but the natives insist on calling 
it “© Moolk-y-Mydan” or “ Lion of the plain.” Its muzzle is 14: .- 
4 feet 8 inches in diameter, the calibre 2 feet 4 inches. It 
was cast at Ahmednuggur in 1540, by a native of Constanti- 
nople, named Houssain Khan. Aurungzebe put an inscrip- 
tion on it, to commemorate the conquest of Beejapoor, in 
1685, which has led to the mistake of supposing it to have- 
been cast at that time. It is alike curious from its dimen-- 
sions and history. 


Among the Ordnance taken in Agra in 1803, was one 
enormous brass gun, which for magnitude and beauty, being 
perfect in all its dimensions, stands unrivalled. ‘This famous 
piece, which is known in the East by the distinction of “ The 
great gun of Agra,” though said to be made of brass, ts 
generally afhrmed to be composed of all the precious metals ; 
and that the assertion has some solid foundation, appears 
from the circumstance, that the shroffs of the city, offered 
the English commander a lac of rupees, or twelve thousand 
pounds for it, merely to melt it down. It is difficult to con- 
jecture what use could have been made of such an enormous 
instrument of destruction, even for the purpose of defensive 


< 
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© Thirteen 4-pdr. guns taken atthe battle of Delhi, in September 1803, had 
iron cylinders, or bores, over which it would seem the metal was run in casting the 
piece, the adherence being so close that no chasm appeared, and nothing but the 
different colours of the two metals discovered the junctiun. The iron cyliader, 
or bore, was composed of four longitudinal pieces of hammered iron, remarkably 
close, and neatly fitted throughout the Lore. 
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warfare ; but it is more difficult to conceive in what manner 
the immense mass of metal necessary for the construction 
of it, was thrown into a state of regular fusion. Some idea 
of the piece may be formed from the following sketch and 
measurement, communicated by a distinguished officer of 
Artillery, who surveyed it on the spot. The gun is of one 
cylinder, without ornaments, having four rings, two at the 
muzzle and the same at the breech. 


Calibre of the gun 23 inches; metal at the muzzle 114 
inches, diameter of the trunnions 11 inches; length 14 feet 
2 inches; length of the bore 8 feet 8 inches, ditto of the 
chamber 4 feet 4 inches, diameter of chamber 10 inches, 
length of the cascable 1 foot 2 inches, weight of the gun 
12074 maunds, one of which being equal to 80 lbs., makes 
the entire weight 96,600 lbs. ‘The ball of this gun when 
made of cast iron, weighs 1500 lbs. 

In 1806, an account was taken of the Malabar Guns in 
the different native Forts in the Ceded Districts, and amongst 
them the following long and curious pieces of Ordnance 
were found. 


Diameter 


2 gales 
~ ——_ 

PLACE. 60 SSIS sb REMARKS. 
Fy 3 2\s- 
oat = 


Koolakoota,,..| 14 l | 16 | 13 | 63; 
Sedhiout: oo. 18 | ,, || 32 32] 21. 
Gitte cece IB % | 183 193} 12 | 
ditto.........| 23 | 5, |) 23 | 24] 18 
ditto.........| 22} § 24 | 23 134| 
ditto.......... 12 | 7 |' ba] 14] 9 | 
ditto.........121| »» || 24| ea] a4] 

1 ree 21 i 


ditto........./ 22} 10] 303! 333] 24 


Gurrumcondah. i is = 
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The dimensions of the guns at Gurrumcondah were not 
taken, but the following remarks were entered in the return 
sent In. 


‘* No. 1 is country cast, has a large flaw in the muzzle 
“* 11 inch deep, 6 inches long, and nearly the diameter of the 
‘bore. No. 2 appears to have been a one-pounder, is burst 
‘* at the muzzle, and has a false muzzle of brass put on. No. 
‘* 3 appears to have been a one and a half-pounder, burst at 
“‘ the muzzle and hooped with iron. No. 4 burst 2 feet 3 
“inches from the trunnions and hooped with iron. No. 5 
‘‘ honey combed, anda large piece out of the muzzle, and the 
“ vent enlarged to 6-l0th of an inch wide. No. 6 burst at 
“ the muzzle and hooped with iron. No. 7 vent enlarged to 
‘“linch. No. 8 burst 2 feet from the trunnions and hooped 
“ with iron. No. 9 burst | foot 6 inches from the trunnions 
“ and hooped with iron. No. 10 honey combed and vent en- 
“ Jarged to 8-10th of aninch wide. A brass 5 pdr. gun is 
“ also burst at the muzzle and hooped with iron.” 


The French in Egypt and in Spain, have discovered a great 
number of these old guns, which they destroyed on account 
of the iron, which was of an excellent quality. 


In the Museum of the Royal Artillery School at Stras- 
burg, four forged iron guns are to be found of great length, 
but small calibre. ‘I'wo of these pieces are made to load at 
the breech, and they have small plates of iron, that move in 
a groove, and by which the vent can be covered, either during 
the loading of the gun, or to protect it from the rain. 


The slender knowledge of the means of obtaining good 
forged iron, and the want of proper workmanship, to enable 
the necessary forms and dimensions being given, caused the 
fabrication of those guns to fall into disuse, sometime in the 
Idth century. It was again, however, restored in the [8th 
century, both in France and Spain. Guns were made of 
massive forged iron, and afterwards bored, these attempts 
succeeded in great part as to their principal object, and in 
some way justified the opinion, that guns of forged iron of 
Jess thickness; and consequently less weight, than guns of 
cast iron, lasted longer and resisted better the action of gun- 


powder. 
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GUNS OF CAST IRON, 


The earliest time furnaces were used for fuzing iron, must 
have been about the 15th century. It is asserted to have 
been discovered in the provinces of Germany, bordering on 
the Rhine, and from whence it must have found its way into 
England. 


It is probable that casting shot was the first use made of 
this art, and later when more practised in this kind of work, 
it was extended to the casting of pieces of Ordnance. 


The importance of this discovery may be easily imagined, 
there was then nothing to prevent the multiplying the 
number of guns, which in forged iron were so expensive (at 
least the large calibres) and cost so much time and labour, 
and for which skilful artizans were required. By degrees 
the larger calibres also, were dispensed with, as the cast iron 
projectiles also no longer required enormous dimensions, to 
bring them up to a certain weight. Finally the art of cast- 
ing, soon introduced greater simplicity and uniformity in 
the material for the Artillery. 


However, the use of cast iron ordnance shewed that 
flaws were often found in the thickness of the metal, and 
that they were brittle and dangerous to use, 1t was necessary, 
to resist the expansive force of gun-powder, to give them a 
great thickness of metal—then came the inconvenience of 
heavy cumbrous ordnance, difficult to take to the field. 
Cast iron guns although less subject to oxidation than forged 
ones, were nevertheless soon attacked by rust, which en- 
larged the calibre and augmented its brittleness. In Swe- 
den where the iron is of an excellent quality, cast iron is 
even used in the construction of field pieces. 


In 1811, Starnhorst writes, “ a dislike to cast iron guns 
‘© caused some experiments to be made, before some iron 
‘‘ mortars required for service were permitted to be cast. 
Some iron 6 pdrs. were cast of the same weight, as the 
common brass ordnance, and the same length. They were 
proved with high charges. The cast iron guns burst when 
the charge gradually amounted to 6 pounds. The brass 
guns burst with a charge of 11 pounds, they stood all the 
charges inferior to the above.” 
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What is most annoying in such experiments, is that it 
happens sometimes, that a cast iron gun which has stood a 
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heavy charge without any alteration, will afierwards burst with 
the same charge. ‘These accidents do not however occur 
with new guns, but have frequently with old guns, which 
were proved originally 30 years previous. 


It is a remarkable thing that cast iron guns are more apt 
to burst in cold than in hot weather. 


BRASS GUNS. 


The objections made to cast iron guns, naturally lead to 
the search of another metal, better calculated to be used in 
casting ordnance ; brass, which after soft iron, is the hardest 
metal, and which was known in casting for ages, naturally 
attracted attention, and preference was given to it, but it was 
soon found out that the hardness of brass, was far from suf. 
ficient to resist the shocks of iron shot, it was also known 
that things cast of pure brass, often contained flaws, cavi- 
ties and other vicious effects of casting. 


In Sir Robert Comyn’s History of Western Europe, it is 
ssid, that on the 3lst December 1494, Charles VIII. King of 
France, and his army entered Rome, by the Porta del 
Popolo. 


“ The Romans beheld the cavalcade with fear and admi- 
“ ration, but what chiefly struck them, were the 36 brass 
“ cannon, mounted on carriages drawn by horses, which 
“ passed with almost equal facility over plain and rough 
“ places. Their greatest length was 8 feet, their weight 
* 6000 pounds, and they were capable of discharging a 
“ ball of iron, of the bigness of a man’s head. After the 
“cannon came the culverins, half as long again but of 
“ smaller calibre, last came the falcons, some less, some 
“ greater, the least of which could launch forth a ball the 
*‘ size of a citron. All these pieces of Artillery were mount- 
“ ed on carriages, constructed of 2 thick beams, into which 
“ the trunnions were inserted, and they were poised so as 
“ to be raised, or depressed, the better to direct their aim. 
“ The smaller had 2 wheels, the large 4; but of these, 2 
“ could be removed at pleasure, when the guns were not 
“ required to be set in motion. The drivers had such com- 
“ mand over the horses, by their whips, and voices, that on 
“ level ground, the speed of the Artillery, was not inferior 
“ to that of the Cavalry.” 
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The men employed in digging the foundations for the new 
Trades Hall, at Beaum, in Burgundy, lately found a brass 
cannon 1060 lbs. in weight. It is above 9 feet in length ; 
the exterior is of an octagonal form, and on the upper part 
of the barrel area salamander surmounted by a crown, the 
device of Francis I. ananchor, and near the touch-hole are two 
interwoven initials FR (Frangois Roi) in Gothic charac- 
ters. The piece is of a calibre for 3} pound shot and is co- 
vored with an uniform coat of rust. It has been deposited 
in the Town-Hall at Beaum. 


BRONZE GUNS. 


It became then necessary to add some other metal, for it 
was well known, that generally the mixture of 2 metals, is 
harder than each metal separately, and a mixture called 
bronze was then had recourse to, which was a mixture of tin 
and copper. 


The employment of bronze in the fabrication of ordnance 
soon led to more regularity, more simplicity and more con- 
veniences in the construction of ordnance, and before the end 
of the 15th century, bronze guns were distributed over the 
principal states of Europe. 


Trunnions and cascables were added to them. To ascer- 


tain the strength of the new ordnance 2 cast at Lyons were 
proved, they fired quick more than 1500 rounds each, with 
charges of 1 and } the weight of shot, without the chase or 
bore being the least damaged. The vent of one was scarcely 
enlarged, the other was a little. 


NEW METAL FOR GUNS. 


It has been asserted that, some Russian guns have been 
cast,from a mixture of brass, tin and iron. One-of these a 
heavy gun, had stood efficiently the test of 20,000 rounds, 
and that another field piece could not be destroyed. 


mg ay 


dae oor ieee 


4 on ; 
Singh of Geer __ a zo 2 Qeaernt “oSiuecth bio G o 
ee TOI a as JM PY a as TIO HS 


Moeeght of Gere ois! FOreg 
—.-_ of 0h y Li 


SSS 


14] 
p} 


——_ = cat = a fh *. AE 
>a - -* . j ~ ~ —S —_— 

— = be yy. a¥° ~ : -Z. oo ~. 

—— vb GPL. o* ~ a = a 1e > SS 

wins spre ° —— So 


-—< ea 


; ra 7 es Sas rs 
Lheitr Goore ae. . 

Linge of bom — 5. FF 

Densn* # Bere rere SZC 


Digitized by Google 


Alillery 


| A ra Grrre a 
Linge of Gert /4. aed o i sk “of ou _ is Je a 
tS pia PEE, te AS xt Conde 60 
—- ae 3 Fee sires heen xe RS 10.0 
4 Lo beer 4.39 Ford 
Gh TMT 


Leder Ceire. re 
en ee te 0) Bear “of lreasyh 3. ee 
De tire * of More fof “ ee Mees age if. SOS 
beegh! pel ¢ COOLEY 


Digitized by Google 


L407 727 Lf/" 


Digitized by Google 


k7 
MODERN IMPROVEMENTS. 


1. Brass Ordnance does not appesr to have been ame-~ 
horated since the time of Vauban ang ‘a iépy ; but iron 
ordnance then not -made use cf ina sioz¢, “and not to be 


-Yelied upon, has now certainly been brought to great perfec- 


tion. and promises to be even more so ; yet these durable 
qualities in Cast [ron though so peculiarly adapted to sieges 
have been almost entirely overlooked by every military 
writer. | 


« 8 
2. The arts have given smoother surfaces, and more 
mathematical precision to the forms of ordnance, the Bore, 
Shot and Shells. 


3. Lhe cylinders of iron guns support the most severe 
fring without Mtering their form. From 4 to 500 rounds 


in the #4 hours with a large charge can be fired from an, 
roo 24 pounder, while at the same time, not mow than 100 
to 120 rounds can from the brass, and even with that num. , 


bey, the bore is injured. 


4. The costliness of Brass ordnance was the reason of 
the substitutton of iron in its place in England, and the 
proofs which the latter undergoes, to ascertain its strength 
and tenacity, have brought it to its present perfection. 


5. Thoweh iron cannon have been used in the British 
Navy, and for Garrison servige, at least a centyry past, yet 
the highly perfected state of the English iron. ordnance on 
any enlarged scale,does not bear date much farther back 
than the year 1797. - - + 

6. Itis saideth&t the Carron Company (in dagsequence of 
ther guas. bursting during the American war) were ex- 


elu from furnishing guns to the English goveznment, 


they however supplied the Carronadcs (fired with small 
pores) and inthe meantime they furnished the East India 

ompany ; when upon these guns being proved at Wool- 
wich, it was noticed thatthey stood the proof better than 
the Ordnance of other founders, and were finished in every 
Tespect In a superior manner, which, circumstances being 
represented to the Board of Ordnance they were again ad- 
mitted to a share of ¢he gougrnment contracts, and they 
have continued these supplies ever since. ‘The heavy iron 
Ordnancé is now. paid for, it the rate of, from’ 18 to 20£ 
per ton, and ag the average price of brass Ordnance is about 


t 


. 
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180£ per ton, for pieces above 10 cwt., the expense of the 
latter to the expense of the former is at least nine to one ; 
an economy of infinite importance to any State, but more 
particularly to one with soextensive a Navy, and such nu- 
merous coloniés as Great Britain. 


7. The next idea that naturally presents itself, is, why, if 
the heavy Ordnance be so much superior to, and cheaper 
than the brass, should not iron cannon be also adopted in the 
field service, and substituted for the lighter brass pieces ? 
since there can be no doubt, if they resist the necessary 
proofs, they will be found superior in every respect to the 
ae in their durability and unchangeable form of their 

ore. 


8. To understand this question, there is one point to be 
taken into consideration which does not occur to the heavy 
iron ordnance : it is, that as iron field pieces would not have 
the same proportionate thickness of metal, as the heavy iron © 
guns, there would exist a necessity for these hght iron ones 
being of such superior tenacity, as to stand the most severe 
proofs. 


9. It appears that the Carron Company do not entertain 
the smallest doubt that they could cast Jron Field Pieces of 
precisely the same weight* as the brass ones now in use, 
which iron guns they would warrant to stand whatever. 
proofs might be considered necessary ; but as the work- 
manship on the smaller calibres is proportionately more than 
that employed on the large ones, and as in consequence of 
the superior refinement of the metal required in this case, 
a greater loss of it in the furnace would take place; there- 
fore 56£ per ton, being at the rate of 6d. per Ib. is the price 
at which the Company would cast these guns ; now as the 
brass field pieces cost about 200£ per ton, the proportiorate 
expense of one to the other would be nearly as one to four, 
or in other words, iron field pieces may be cast for abouf 
one-fourth the expense of what the brass ones now cost. . 


10. In considering this question, however, it is necessary to. 
state, though brass Guns will be found to be nearly useless 
for the purpose of Sieges, yet this is by no meang the case as 
to brags pieces for field service, which are much more dura- 
ble on‘account of the smaller quantities of powder fired from 
them and the inferior weight of their shot, these pieceg 


* A cubic foot of gun metal weighs 549tbs., that of cast iron 46-itbs. 
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being equal to several actions ; 1t is nevertheless observed 
that their cylinders are scored considerably by the use of ca- 
nister shot ; and that when spherical case shot burst in them 
they are oftentimes rendered unserviceable, and also that 
they are gradually more or less damaged in proportion to 
their being fired, until for these reasons, they become useless 
by the enlargement of their bores; whereas iron field pieces 
as to their bore, would remain unchanged even after 2 or 
3000 rounds, consequently in every stage of their use they 
would be found to be infinitely better pieces of ordnance 
than the brass ones. » 


In the last sieges in Spain, brass guns could never support 
a heavier fire than 120 rounds in 24 hours. and were rarely 
used to batter, at distances exceeding 300 yards: whereas 
with iron guns, three times that number of rounds was fired 
with effect, from three times the distance for several conse- 
cutive days, without any other injury than the enlargement 
"of their vents. At Woolwich, iron 32 and 24 pounders havé 
been fired (partly double shotted) 10 rounds in 8 minutes, 
to the extent of 100 rounds each without injury: and accu- 
rate practice has been made at 750 yards with 24 pounders 
which fired 200 rounds in five hours and 2 minutes. Still 
brass guns aré sufficiently strong for as much firing as can 
possibly be required of them, in the hottest general action, 
while their superior lightness renders them more fit for the 
field. 


be 

11. The prejudice of the French Artillery against the 
employment of iron guns is well known. At the siege of 
Antwerp in 1332, the whole of the French battering guns 
were of brass of peculiar beauty. The fite of brass Ord- 
nance cannot be so quick, or constant, as that of iron pieces, 
and on the present occasion the discharge of the French 
batteries was by nomeans rapid. The fite was severe and 
efficacious, and yet not more destructive or rapid than might 
have been expected from the great quantity of pieces 
in battery, and the number of days they were employed ; 
the whole number of rounds fired amounted to above 63,000. 
Taking the number of pieces to have been 105 and the 
number of days 19, this will give about 3300 for the whole per 
day, 600 rounds for each piece for 19 days and 31 rounds for 
24 hours, or not 1 shot in 40 minutes for each gun. The 
umber fired by the British battering guns on various 
occasions was rarely less than 100 or 90 per day. 
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‘12. Theimmense superiority of Iron over Brass material 
for battering trains received an acditional corroboration from 
this siege. The predeliction of the French for brass batter- 
ing train may probably be accounted for, from their having 
no Iron founderies at all to compare with that of the Carron 
Company. 

13. Very efficient Brass battering guns may however be 
made, the “* Aide Memoire” speaks of four 24 pounders cast 
at Seville in 1786, each of which was fired with unfixed shot 
and 8 pounds of powder 5300 times, without injury to the 
bore or vent, and were subsequently used at the late blockade 


of Cadiz. 


14. Some few trials have been made at Woolwich with 
guns of wrought Iron, but they have not succeeded from the 
difficulty of welding and hammering in an uniform manner 
so large a body while heated ; besides the greater price of 
such ordnance, even if well made, would be a bar to its 
adoption. 


15. In the rapid growth of scientific improvement, which 
during the last 35 years, has extended through every 
branch of the Military establishment, there is nothing more 
remarkable or honorable to the national ingenuity and ener- 
gy than the changes which have been wrought in the organi- 
zation of the Ordnance Service. These changes are such as 
to render the British Artillery absolutely the very finest and 
best, an example for the envy of the Military powers of the 
Continent, and a model for the avowed imitation of even 
that nation which has heretofore been held to excel all others 
in the qualities of martial science. It has hitherto been ad- 
mitted by universal consent, that of all the people of Lurope, 
the French have habitually in their national character, shown 
most original genius and aptitude for military affairs ; and it 
is therefore not a little gratifying to the British Artillerist to 
observe these acknowledged masters in the art of war, these 
boasted instructors of our earlier years, surpassed in their 
own favorite vocation and reduced to become in their turn, 
the pupils and imitators of our military knowledge and inven- 
tion. ‘This practical homage onthe part of the French to 
the decided superiority of our Artillery, is a circumstance 
publicly and candidly admitted by some at least of their own 
writers. A memoir by the Chef de Battalion Parizota skil- 
ful Officer of the I'rench Artillery, details six essential ad- 
vantages in the British system over that of his countrymen ; 


ealiicasl oe. ba 
— a 


—! ee 


a ee 


21 


and Dupin, who quotes this Memoir, adds in a note, the 
following testimony of a French General Officer, who at- 
tended the Review of the Allied armies of occupation in 
France in 1818. ‘ [’ai observé avec beaucoup d’attention, 
“ les manceuvres d’Artillerie des diverses puissances ; j'ai 
* ete frappé de la beauté, et du luxe de toutes les troupes qui 
“ composaient l’armée, de l’ordre, et de la precision de leurs 
“ mouvemens et de leurs manceuvres ; mais les Anglais 
“ sont les premises sous tous les rapports.” 


16. All the improvements which have raised the British 
Artillery to its present state of perfection, are, as already ob- 
served, the work of our ownage. At the commencement of 
the late war in 1793, the various Ordnance equipments, as well 
as the whole composition of this branch of Military service, 
were of the rudest kind, and on the worst organized and 
most defective plan. ‘The insufficiency of the whole system 
indeed was palpably betrayed whenever a force was required 
to take the field. The guns were dispersed among the In- 
fantry, at the rate of two pieces toa battalion, thereby ren- 
dering it impracticable to employ them for their legitimate 
purpose —the concentrating a powerful fire of numerous guns, 
on any important point. They were also horsed in single 
team, which needlessly both lengthened the column of march 
and diminished the power of draught. The drivers were on 
foot with long whips, as were also the gunners. The am- 
munition was packed in large rough deal boxes; the wag- 
gons which conveyed it, were heavy and ill-constructed, and 
the whole equipment was so cumbrous, that it was impossi- 
ble for the train to move out of a foot-pace, except for a very 
short distance : and if increased speed were attempted be- 
fore the enemy, the men came into action breathless, and 
unable to serve their guns. 


17. But before the commencement of the Peninsular war 
was established the present beautiful system of Field Artillery. 
The battalion guns were abolished, and the Artillery was 
brigaded distinct from the Infantry and Cavalry with which 
it served, in divisions of six pieces each, so that the power 
of one or more of these powerful batteries could be readily 
concentrate on any given point. The whole of the equip- 
ment was simplified and lightened to such a degree, that the 
batteries could move at a gallop ; the ammunition packed 
in boxes, on the limbers and cars, was always up with the 
guns; a system of manceuvres for Artillery in the fiel:l was 
introduced, which gave order and precision to their own 
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tnovements and established uniformity between them dnd 
the troops of other arms. The advantages of this system 
are ably described in the following observations of a Gene- 
ral Officer of the French Artillery, who was present at the 
final review of the allied army of occupation in France. 


66 
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La cavalerie soutenue par des masses d’infanterie, etant 
sur deux lignes sur la plaine entre la Selle, et |’Ecaillon, 
on vit & la fois se detacher des differens corps, plus de cent 
bouches a feu d’artillerie 4 pied et a cheval ; et se portef 
avec la méme vitesse, a cent toises en avant de la premiere 
ligne de cavaletie. On commenca |’affaire par une can- 
nonade qui resemblait a un feu de file. Les mouvemens 
des batteries, et les manceuvres des bouches & feu s’execu- 
terent avec beaucoup d’ordre et de precision. La facilité 
avec laquelle on met et ote l’avant train na pas echapp 
aux Officiers d’Artillerie. Il est souvenu un accident 4 
une batterie a pied, qui attivait au galop par un chemin 
trés escarpé. Ayant rencontré une caléche qui fermait le 
passage, elle n’hesita pas, dans la crainte d’un retard, a 
se precipiter dans le champ a gauche. Une seule piece 
fut renversée avec les cannoniers dont un fut blessé. Elle 
fut relevée en un instant, et rejoignit sa batterie. Il y eut 
successivement deux charges de cavalerie par les deux 
lignes, qui repoussées, vinrent se rallier l’une derri¢re l’autre. 
On vit les cannoniers emmenant les avant trains, abandon- 
ner les pieces, et revenir aussitét aprés la chatge, recom- 
mencer la feu. Le passage de |’Ecaillon, defendu par 
l’armée ennemie qui occupait les villages, les ponts, et 
tous les points importans de la position, dontia lieu aux 
dispositions et aux manceuvres que necessite une opera- 
tion de cetta importance. Le passage forcé, larmée en- 
nemie tournée par sa gauche, pressée par les allies, fit sa 
retraite, defendant le terrain et les villages, pied a pied 
jusque sur les hauteurs du camp de Famars. L’Artillerieé 
a suivie les mouvemens des divisions, dans la vallée diffi- 
cile de I’Ecaillon, et dans la plaine au-dela (malgré les 
obstacles) jusqu’au pied des hauteurs de Famarts, arrivant 
sur le terrain en meme temps que les troupes ; cette posi- 
tion est couverte par un ravin profond et difficile, qu’elle 
a franchi comme la cavalerie. Quelques voitures ont 
ver sée, mais ont été promptement relevées. Notre artillerie 
n’aura surmonté cet obstacle qu’ avec beaucoup de temps, 
et de travail.” 
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18. We have also the Canons a Bombes, a la Paixhans, 
Howitzers of greater length of bore than ordinary, and also 
with less windage fig. 19. he most effective proof of the value 
of M. Paixhans improvement, against fortification, is the 
practice which was carried on by Col. Sir Alexander Dickson 
in 1814, with carronades and howitzers, at arange of 4 and 500 
yards against M. Carnot’s wall covered by his counter-guard, 
and strengthened in a length of twenty feet, by an addition- 
al buttress at each end,.of four feet square, when in three 
hours and a half firing, a practicable breach was effected with 
eight 68-pounder carronades, and six 10 inch long howitzers 
ina wall ofthe same neight with the counter guard and 
ninety feet from it. ‘This was not however considered any 
thing particular in English practice, but it was asserted at 
' the time by foreign officers of distinction, that the wall could 
not be breached and that it had been attempted in vain by 
the Artillery of the Principal Powers in Europe. 


19. The practice inthe British Service with the Paixhan 
guns has mot however been carried to an equal extent, as in 
the French: but with the 12inch gun of 90, ewt. 31 qrs. 4lbs. 
weight of hollow shot about 125lbs., windage ‘15 inches, 
charge 12\bs., only a range of 1300 yards has been the result. 


20. The number of men employed with the guns of Col. 
Paixhan was fifteen, being that required for a 36-pounder. 
The English gun mounted on board ship fig. 20 was worked 
3 six men with ease, and it recoiled from four and a half, to 

ve feet. 


The following tables contain some particulars respecting 
General Millar’s Guns 4 la Pairhans. 
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Practice with Shells from the above Guns. 
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21. These guns, with a substitution of the gomer or trun- 
cated cone chamber, with hemispheric bottom, for a cylindri- 
cal chamber with conical junction to the cylinder of the gun, 
have been introduced into our service by Lieutenant General 
Millar, whose improvements in the carriage department, had 
brought the material of our Field Artillery to that high per- 
fection, which has called forth the admiration of all Europe, 
and has led the French to adopt it almost in every particular, 
the only important difference being the retention of the pole. 


22. Table of the Iron Guns in use with the different 


powers in Europe.* 


NoMINAL NATURE 


y Calibre ly... | Weight 
| aa tive. NATION. of Guns. Windag« of Shot. 
| Inches. Pounds. 
lis Pounder...... France...... aoa) Smee 7.2835 ; 54.3375 | 

BCCUER ccvcsw “eckeae 6.9947 | & 45.4293 

( Denmark,........ se.) IGS | a 43.8887 

36 Pounder... ~lrrance.......... .. | 68811 | «< 43.2108 

i OGEIM . xSicaee os -»-.| 6.8390 = 42.3958 

32 Pounder...... oS PR Be 6.4100 3 34.7751 

4 |Russia....... Pret er 6.4349 - 35.1911 

30 Pounder .. 2? |France.........ce000. 6.4846 | § 36.0312 

MCG OR wai cses cies ave 6.1 107 S 40.1048 

OMNES 4 occ cet ane 6.0437 ae 29.0362 

a) a .2,.| 6.0063 on 28.7511 

NE .s.0'S Sa. 8265/35 5.9745 a 28.0269 

| 24 Pounder... < 'Russia........ ...0..! 5.9738 ; 28.0177 

| |Austria.......... voce} 5.9127 | II 27.1472 

SPAM pains cassoces 5.9072 |) & 27.0699 
PriG sk ceases wae ees| 3.8709 } 26.6557 

7 Pee 9.8230 a 25.9026 

RPOTMGEY Reuse cn c.cee ees | 5.4930 = 21.6516 

Go)? Serene 5.4630 = 21.2919 

aaa Ay ie 5.4276 2 20.8694 

18 Pounder. . ssi. au. Cintas §-4076 | 5 20.6270 

Ns 2 £56 ak eieeb byes 5.3719 o 20-2182 

|England........... 5.2920 | O 19.3062 

| 16 Pounder..... DROG D. Ne Seisaeeas 5.2633 18.9843 

NR esiew cwaewise 4.8505 15.2765 

Se PRR eee 4.8190 14.8589 

a reais ae Seta 4.7769 3 14.4905 

Baa Basie dé oikicc aie’ 4.7414 | = 14.1685 

12 Pounder.. /|Holland...... ...... 4.7204 | 13.9777 

BEAM ccdbon siccgecss 4.7080 c 13.8643 

Ti wot& 96-06 6a 4.6931 © 13.7303 

EMSs o Wo o6 b6.a cae 4.6758 13.5764 

England..,.... ...... 4.6230 12.1133 


* The windage allowed by the several nations, and even of the same nation, varies; 
it is, therefore, assumed to be one line and half French, fur all guns above !2 pounders ; 
and one line for 13 pounders, and all inferior calibres. In future wars it will, no doubt, 
be at least this. The weight of shot which English guns might project, if the windage 
Were similarly reduced, is also given to facilitate comparison. 
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23. Many years ago, satisfactory experiments were made, to 
establish the feasibility of reaming out the bores of iron guns 
to the next superior calibre. This appears by the following 
aad from proof reports, dated Woolwich, 18th April 

776. 


‘* A 12 pounder, weight 29 cwt. 1 qr., length 74 feet, was 
‘“¢ bored up to an 18 pounder, and then weighed 28 ewt. | qr. 
‘¢ An 18 pounder weight 40 cwt., length 9 feet, was bored 
“ up to a 24 pounder, and then weighed 26 cwt. | qr. 4lbs. 
Eleven rounds were fired from each gun. The 12 poun- 
der, charged with 9lbs. of powder and nine 18 pdr. shot. 
The 18 pounder with 1 2lbs. of powder and ten 24 pdr. shot. 
‘¢ They were subsequently proved, in the usual manner, by 
‘“¢ the proof master, and again fired 45 times with the above 
‘* charges and the same number of shot, that is, as many as 
they could contain. The guns were then carefully search- 
ed, and not the least flaw or defect could be discovered im 
either of them. This experiment did not lead to any im- 
| mediate result.” | 


24. The invention of Shrapnell Shells, or Spherical Case 
Shot which has hitherto been imperfectly comprehended by 
some even in our own Service, and absolutely baffled the enqur- 
ries of the French, is however now better known, and in future 
wars it is probable, that these shells will be more highly 
prized than they have hitherto been, because they will be 
adopted by our enemies, and we shall practically feel their 
effects. Spherical Case Shot is a most formidable weapon, 
either in Field engagements or in the attack and defence of 
fortresses, at long ranges it is a superior substitute for either 
musquetry or canister shot. | 


Extract from the Despatches of the Dake of Wellington, 
by Lieut. Colonel Gurwood, vol. 9. 


General the Earl of Wellington, x. 8. to the Earl of Liver- 
pool. 


My pear Lorp, Niza, 16th April, 1812. 
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T enclose Sir Thomas Graham’s opinion on the Spherical 
€ase Shot; since I wrote to you last on the subject, I had 
opportunities of hearing accounts of the effects of these shot, 
on the garrison, during the siege of Badajoz. Several 
wounded in the hospital have declared, that they were 
wounded by these shots; and I learn from a person who was 


a 
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in the town during the siege, and had opportunities of hear- 
ing the French Officers talk, that this description of shot 
had great effect, and that it was quite impossible to keep the 
men at their guns, or at work when they were fired. 


(Signed) § Wetuineron. 


25. Whatever merit is due from the introduction of Rock- 
ets, as a military projectile in Europe, is altogether due to the 
English and of them to General Sir Wm. Congreve of the 
Artillery, to whom very many improvements are owing. 


26. During the siege of Cadiz, the French fired shells into 
the town from 2 large mortars at a distance of 4000 yards. 
Their calibre was much the same as our 13 inch mortars, but 
in their internal consttuction they differed materially: the 
largest took 40 lbs. of powder for its charge, and was nearly 
8 feet in length. A great deal of lead was run into the 
shells: they seldom burst and when they did so, their ex- 
plosion was inconsiderable. One of these mortars is to be 
seen on the parade of the Horse Guards St. James’ Park. 
The blockade (by land) of this city is memorable; it was 
commenced early in the year 1810, and notwithstanding the 
utmost efforts on the part of the French army, directed as 
they were by the consummate skill of their best engineers, 
the city succéssfully resisted. The complete change of 
affairs, which succeeded the battle of Salamanca in 1812, 
and the victorious progress of Lord Wellington, in the 
centre of Spain, rendered it necessary for the French to 
withdraw from Andalusia ; and so rapid was the retreat of 
the Llockading army, that a large portion of their Artillery 
was left behind. 


27. As amark of gratitude and respect, one of the captured 
mortars fig. 22 was presented to the Prince Regent, who 
ordered it to be mounted and placed in its present situation. 
It is supported on a finely executed allegorical base, emble- 
matic ofa celebrated event inthe early fabulous history of 
Cadiz—the destruction of the monster Geryon, who had 
established himself in the island, where the ancient city of 
Gades afterwards stood. This enterprise formed one of the 
famed labours of Hercules. The pedestal on which the 
monster is placed, has se¥eral inscriptions. The principal 
one is as follows :— 
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‘“ To commemorate the raising of the siege of Cadiz, 


* in consequence of the glorious victory, gained by the 


‘ Duke of WELLINGTON 


‘¢ over the French near Salamanca, on the 12th July 1812. 
‘‘ This mortar, cast for the destruction of that great port, 
‘* with powers surpassing all others 
‘* and abandoned by the besiegers in their retreat, 
Was presented, as a token of respect and gratitude, by the 


* Spanisu Nation, 
‘© To His Royal Highness the Prince Regent.” 


28. The largest mortar ever employed against the defences 
of a place, was the iron 24-inch mortar, used at the siege of 
the citadel of Antwerp in 1832, fig. 21. The dimensions of 
this mortar stated in French weights and measures, are as 
‘follows :— 


Diameter of the shell............24 inches. 
Thickness exclusive of culot......24 4, 

Weight of empty shell............ 916 Ibs. 
Powder contained in shell........ 99 
Weight of shell full charge........ 1015 
Calibre massive. ..cee...s.eees- 1666 
Weight of mortar metal, ........ .14,700 
Weight of bed wood............ 16,000 
Powder in chamber (full)........ 30 


29. The monster mortar hitherto appears remarkable only 
for the extremely bad shells which were cast for it, and the 
time takenin loadingit. Our 13 inch shells stand the ex- 
plosion of 20 or 30lbs. of powder, whilst the monster was 
served with only twelve and a half. 


30. It having been announced that an experiment would 
be made on the 24 inch mortar on the heath of Braes- 
chaet, a number of Generals and Officers of all arms 
proceeded to that village. The previous experiments made 
at Liege had not succeeded, either from some defect in the 
shell, or in the mode of firing. It had been tried with the 
usual wooden bottom, as well as with a wad of twisted straw, 
but with one or two exceptions, the projectile burst at the 
moment of quitting the piece. This was attributed to a want 
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of thickness in the shell, particularly of the culot, or part 
coming in contact with the charge, which from the great 
diameter of the cavity, had not a sufficient thickness to re- 
sist the shock of the powder, and concussion of the air. 
Fresh shells were ordered to be cast in the proportion shewn 
in fig. 21. The first 8 or 10 experiments were made with the 
dead shell filled with its proper weight in sand, and fired with 
various charges, from 6 to 12 pounds, gradually increasing. 
No accident occurred. The Artillery Officers being satisfied 
with these trials, the shell was loaded to a 3d and so on to 
its full charge, upwards of 1 barrel. One shell alone burst 
out of 6 at the mouth of the piece, the remainder fell near 
the target, and exploded with a fierce detonation, tearing up 
many cubic feet of earth, and scattering splinters to the dis- 
tance of 450 yards. The shells were hoisted to a level, with 
the mouth of the cylinder, by means of a crane, supporting 
a swivel bar, on the one end of which were suspended 2 
chains with hooks, to catch the rings of the shells, and on 
the other a weight nearly equalling that of the projectile, it 
was easily raised by these means, and then lowered without 
any jarintothe chamber. A straw twisted wad was employed 
as abottom. The operation of loading, required an average - 
of 37 minutes to 50. The vent was fitted with a spring 
detonator, and the man who fired stood behind a_ traverse, 
and pulled the spring with a long cord. light horses were 
required to draw the carriage on which it was placed, and 
eight others to draw the carriage containing the bed. The 
weight of the empty shells being nearly 1000lbs., it is easy 
to calculate the number of these projectiles that could be 
moved in an ordinary ammunition waggon. The weight of 
the bed which is of timber is 16,000lbs., which together 
with the mortar make about 30,000lbs. add to this 100 
shells for 100 rounds at 1000lbs. each, and 110 barrels of 
powder at 90Ibs. each, and it gives the enormous dead weight 
of 70 tons, exclusive of gins, triangle, crane, carriage, and 
sundries. The name of Monster Mortar seems to have 
been well selected, for it is scarcely possible to conceive a 
more ugly, or unwieldy implement. With the exception of 
the mortar at Moscow, which has 36 inches in diameter at 
the mouth of the cylinder, and was, if ever used, employed 
for projecting masses of granite, the Monster Mortar exceeds 
any other weapon of the kind hitherto known. The original 
conception is due to Colonel Paixhans, it was executed 
under the direction of Baron Evain, and cast at the Belgian 
Royal Foundery at Liege. 
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31. The mortar burst at the camp on the heath at Braes- 
chaet. It had been three times charged; first with 21, then 
17, and afterwards with 15 kilogrammes of powder, and it 
was ascertained that it carried the shell to the same distance 
and with the same force, with the smaller as with the great- 
er quantity. On being fired the fourth time, it was charged 
with only 9 kilograramies of powder ; but probably being too 
closely rammed, it split in two, throwing a piece of iron 
weighing 3000 kilogrammes, or nedrly 6107 English pounds 
to a distance of about 20 feet. 


$2. It is remarkable that Colonel Paixhan’s guns were not 
ised at Antwerp, as the attack appears to have been carried 
on for display and to have been spun out, particularly in the 
attack of the Lunette, as a siege de Polygone. 


Steam Artillery. 


33. Ina memoir on the comparison of the mechanical effects 
of gunpowder and steam, as applied to artillery, a German 
‘ author Herr Precht concludes from a series of analytical de- 
ductions from facts and experiments, that steam artillery 
will never offer practical ddvantages over powder ordnance, 
and that it is an invention to be ranked among the number 
of discoveries, more curious than useful or applicable. 


34. Sléam can never supersede gunpowder as a projectile 
agent, évery individual soldier, every light gun of a horse 
artillery battery, capable of acting with cavalry, has a sup- 
ply of more than one hundred rounds of cartridge, which 
can instantly and without the aid of machinery, be turn- 
ed into a most destructive power. As a general agent for 
warfare, it must ever remain inferior to gunpowder. 


35. Two experiments were made on steam guns at Vin- 
cennes in 1828 and 1829. The first was not very satisfactory, 
and the second had no better results. 


36. The enormous machinery was placed at 40 paces from 
a target representing the hall of a ship. The projectiles 
thrown were 4-lb. shot, they stuck in the wood. A 4: 
pounder gun was placed at the same distance, and the shot 
went through the hull. 


oF 
PRACTICAL USE OF ARTILLERY: 


The guns and projectiles are received from Europe or Ben- 
gal: the gunpowder is manufactured at Madras, where also 
the Ordnance carriages and beds are constructed. 


In the course of annual practice usually carried on at Ar- 
tillery Head Quarters, the object in view is, to accustom 
Officers and men to the use of Artillery, and teach them 
the various ways in which projectiles are thrown, their effects 
and their ranges. 


The Ordnance, Ammunition, and ranges are fixed by su- 
perior authority, but Officers in Command of batteries, and 
frequently Officers in charge of guns, are directed to regulate 
the charges, length of fuze, and elevation requisite. 


Previous to commencing practice, the necessary batteries 
are erected, and a range marked off: this is generally done 
by the Public Department, and a small park is formed under 
the care of an Ordnance Officer, who must pay much atten- 
tion to its neatness and order. | 


Officers receiving Ordnance and Stores for practice or ser. 
vice, should see that the equipments are not only correct in 
number, but also that they are well adapted to the nature of 
the ordnance. Spunges, shot and shells, should be most 
earefully examined, and in addition to the instruments for 
ascertaining their dimensions, they should undergo actual 
gauge with the ordnance they are intended for; 


The usual confined limits of Practice grounds, does not: 
admit of much variety in the use of ordnance, without en- 
dangering the lives of the inhabitants of the surrounding 
country ; and therefore seldom can more be effected than. 
direct firing from fixed batteries, and the emulation. to. be 
excited in young Officers, is confined within the narrow 
mits of throwing projectiles in a true direction, and hitting 
the object fired at: but the means are seldom at hand to en. 
able them to judge of the momentum, penetration, and true 
effect of their shot or shells. A few examples under these 
heads will therefore be given, either in describing the use of 
the respective pieces of ordnance, or the projectiles thrown 
from them. 


No young Officer should remain satisfied with what may 
be done at a morning’s practice, he should make himself per- 
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fect master of all that he uses and sees in a battery —care- 
fully note all instances wherein his expectations in firing are 
disappointed, and on every occasion use his best endeavours 
to account for discrepancies whenever they occur, and when 
in want of information never be above asking those, who 
may be able from their seniority or situation, to give it them. 


Of all troops, Artillery is one, whose elementary tactics are 
the most complicated : an Artilleryman therefore requires 
much time, care and study, to become well acquainted with 
them in all their parts. 


To disseminate the knowledge of the theory and _ prac- 
tice of gunnery, in a full and regular course, would be 
difficult, and is perhaps unnecessary here, but a general 
notice of the established principles of the Service is in- 
dispensable. 


The construction of the gun and the regulation of its 
equipment, depend not on the Officers called to use it. 
This is determined and arranged by the proper authori- 
ties, in the various departments of the Ordnance; tables 
of ranges formed from media of many sets of experiments 
are sufficient to guide Artillerists on all ordinary occasi- 
ons, but in the infinite variety of circumstances under 
which they are called to act, a knowledge of the theory 
of gunnery, cannot fail to be of use on service, under spe- 
cial circumstances, not to be found in any practical me- 
moranda that may have been collected. 


The discoveries made by Robins, Hutton and others 
with the celebrated ballistic experiments, are little known 
to purely practical men, indeed they are only known to 
those, whose scientific qualifications enable them to glean 
the principles from a great mass of very abstract matter. 


The determination by theory of the precise path or 
curve, described by a projectile in air, 1s a problem so 
difficult, that it could not even if solved, be of use to 
practical Artillerists, on account of the intricacies of cal- 
culation, which are quite inapplicable to actual service. 
But althongh our practice, under ordinary circumstances, 
may be conducted with tolerable certainty, according to 
the tubles of ranges that have been published ; no Officer 
should be ignorant of the principles, upon which these 
tabular cases are founded, nor of the important discove- 
ries in gunnery, which relate to construction and effect. 
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In adopting the practice noted in their memoranda there- 
fore, it cannot but be important, that Officers should have 
some idea of the velocities and effects due to the charges 
they use—the principles upon which these charges have 
been regulated and the effects of varying them, Officers 
Should know the laws of the action of powder, in guns of 
different length, and in charges of different quantities ; 
also the effects of shot of different weights or densities, 
of single balls and of plurality of shot. Officers should 
not be ignorant of the laws of the penetration of shot of 
different sizes, fired with different charges; nor of the ef- 
fect of the air’s resistance, on projectiles discharged with 
different velocities and varying according to the degree of 
celerity, and magnitude of the body. 


The investigations respecting the effects of resistance, 
have been of vast importance in correcting that erroneous 
theory which disregards the resistance of the air, but 
which hypothesis, is still considered by persons ignorant 
of the true theory of gunnery, as regulating our practice. 


The parabolic theory of gunnery, which proceeds upon 
the supposition, that the air does not resist the flight of 
the body, and consequently that the projectile motion in 
the direction of the tangent would be uniform, having been 
found, not to hold true in practice, and that the greater 
the projectile, the greater is the departure from the theory 
above stated. The celebrated Mr. Robins instituted 
some very ingenious experiments with his Ballistic Pen- 
dulum to determine the initial velocities of shot (that is 
the velocity with which they issue from the piece) by 
which together with the laws of resistance, everything 
relative to gunnery might be determined, but having only 
used Musket barrels it remained a great desideratum to 
repeat experiments upon the same principle, and on a much 
larger scale, than the means of a private individual could 
afford. The prosecution of this important investigation, was 
pat into the able hands of Dr. Hutton, to whom the country 
is so much indebted for the high state of theoretical know- 
ledge which the British Artillery possess. With the aid of 
the ballistic pendulum, it was found that the velocities 
assigned to projectiles, according to the parabolic thoery, 
are much less than the actual velocities, and that the re- 
sistance of the air, instead of being inconsiderable, is such, 
that projectiles which, with, an initial velocity of 2000 
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‘feet in a second, range only between 2 and 3 miles, would 
‘Im vacuo, range 20 time as far. 


This difference is shewn in the following table, by which 
it appears that the ranges, instead of being as the squares 
of velocities, as in the parabolic hypothesis, are in a less 
proportion than the velocities, and from 800 to 1600, the 
most ordinary velocities with guns, the ranges are nearly 
as the square roots of the velocities. 


‘Table of the Motions of a 24-pound ‘Shot, projected at 
45° Elevation, 


TABLE L 


ane : Range in vacuo or 
Velocity per according to para- | Actual range. 


second. bolic theory. 
feet. | yards | yards, 

200 415 320 

400 1658 1000 

600 3731 1391 

S00 6632 1687 
1000 10362 1840 
1200 14922 1934 
1400 20310 2078 
1600 26528 2206 
1800 33574 2326 
2000 41450 2438 
2200 50155 2542 
2400 59638 2640 
2E€00 70050 2734 
2800 8124] 2R:27 
3000 9 3262 2915 
3200 106111 2995 


In practice 1t also appears that the greatest range is not 
produced by an elevation of 45°, but that according to the 
weight and velocity of the projectile, the amplitude may 
be increased, by lessening the elevation, even as low as 
30°, small velocities and large shells ranging furthest at 


39 


an elevation of nearly 45° whilst about 30° produces the 
greatest range with small shells projected with great velo- 
cities. In the first case the resistance is comparatively 
trifling —in the latter it is such as is exhibited in the table. 


To explain the nature of resistance to the flight of shot 
and shells, it must be remarked that in the motion of a ball 
through the air, no particle of that fluid can be disturbed, 
without at the same timé a great many others, and notin 
any one direction, but according to that of their contact, 
with those from which the impulse is received. As the 
moving body passes on, there is left behind it a kind of 
vacuum more or less complete according to the degree of 
velocity. When the ball moves quicker than the air can 
Tush into the space left behind, the vacuum becomes com- 
plete. Now there is a certain limit to the velocity, with 
which air can rush into a vacuum, viz. about 13 or 1400 
feet in a second, and consequently when the velocity of the 
ball is greater than this, it is manifest that the resistance, 
must be much increased, for there being no pressure of 
the fluid behind the ball, it will have to support the whole 
weight of a column of the air, on its fore part, as well as 
to give motion to the particles which it strikes, and the 
air which is before it will be in a very condensed state. 


The effect of resistance is so various, according to the 
velocity, diameter, and weight of the projectile, that ex- 
periment alone can determine it. 


From Dr. Hutton’s account of his experiments, the 
following dedyctions were made. 


Ist. That Powder appeared to flame almost instantane- 
ously. This appeared to be the case with the ordinary 
charges of powder; but when great charges were used, 
the velocity of the ball became less, with any augmenta- 
tion of the charge beyond a certain quantity. The ball 
being driven out before all the powder has ignited, the in- 
flammation though apparently instantaneous, is nevertheless 
only rapidly progressive. 


2d. Balls of the same weight were fired with different 
charges of powder from the same gun—the result shewed 
that the velocities communicated were directly as the 
square root of the charges of powder. 

3d. The velocities communicated by constant charges, 


36 


“to shot of the same diameter, but of different weights 
are inversely, as the square root of the weights. 


To gain an increase of range or penetration, or to aug- 
ment the force of the blow, with which shot strike, balls 
made of heavier matter, may be used with advantage. A 
shell filled with lead will produce a greater blow than an 
Iron shot of the same diameter, discharged with the same 
quantity of powder, it may also be made to range further, 
from being better able to overcome the resistance of the 
air ; and consequently retaining longer the superior velo- 
city communicated by a greater charge of powder. From 
this a degree of accuracy also results, because the same 
tange may be produced with less elevation, and accuracy 
is gained as elevation is reduced. 

The weight of a 24 pdr. shell run full of lead of the same 
diameter as the shot is about 27-975lbs., for the weight of 
the shell is 16-48lbs. and that. of a solid ball of lead of the 
diameter of the cavity (3.767) inches is about 11:49 lbs. 
now the velocities of balls of the same diameter, but of dif- 
ferent weights, discharged with the same quantities of 

owder, being inversely as square root of the weight of the 

balls, the velocity of the shell shot will be less than the 
velocity of the iron ball in the proportion of 28 to 24, so 
that the velocity of a 24-pdr. iron ball, with a charge of 8 
pounds, being 1339 feet per second, the velocity of the 
shell shot of 28lbs. weight with the same charge would be 
1224 feet. But the velocities of balls of the same weight, 
being directly as the square root of the charges, if we in- 
creasethe charge from &lbs. in this proportion, viz. 9-094Ibs. 
or |-10th nearly, the velocity of the shell shot willbe equal 
to that of 24lbs. ball. 

This is a very simple way of increasing the weight of 
metal and on particular occasions, it may be used with 
considerable advantage. 

At the siege of Cadiz, the French used shells filled with 
lead, which discharged with a velocity of 2000 feet in a 
second from Howitzers, ranged to the astonishing distance 


of 3 miles. 

4th. A very great difference in the velocities of balls, arises 
from very small differences in the windage, and that as 
balls are often less than the regulated size it frequently 
happens, that half the force of powder is lost by unneces- 


sary windage. 
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The prejudicial effect which, too much windage has upon 


accuracy, arises from the reflections of the ball in passing 
out of the bore. 


These will manifestly be greater in proportion as the 
difference between the diameter of the shot and calilre of 
the gun increases. From these reflections, shot acquire a 


zigzag motion, and do not generally quit the cylinder in 
the direction of its axis. 


If the last bound be upon the lower part of the bore, the 
angle of the shots departure will be increased, if above 
diminished, these affect the length of range. If the 
last reficction be on either side of the bore, the line will be 
altered, and in every case, the friction arising froni these 
rubs, will give the ball an irregular whirling motion, pro- 
ductive of great irregularity of resistance from the air, 
unless the rotation be at right angles to the direction of 
the projectiles flight. | 


5th. With equal charges and guns of equal weight, but of 
different lengths, the velocity of the shot increases with 
the length of the gun, but in a small proportion only. 


6th. The velocity of the ball, increases with the charge, to a 
certain point peculiar to each gun, and that by further 
mcreasing the charge, the velocity of the projectile, gra- 
dually diminishes, till the bore is quite full of powder, yet 
the recoil is always increased by an increase of powder, 
because the ball escapes before the powder is all inflamed, 
which therefore acts latterly on the gun only. 


7th. The velocities of balls fired with equal charges increase, 
as the gun is longer in proportion, which is nearly the 
middle ratio, between the square and cube roots of the 
length of the bore. 


Sth. Varying the weight of the gun produced no change in 
the velocity of the ball, additional weights were attached 
to pieces, so as to restrain the recoil, but although the 
arcs of the recoil were thus shortened, yet the velocity of 
the ball was not altered by it ; the recoil was then entire- 
ly prevented, but the initial velocity of the gun remained 
the same. 


9th. The results of different experiments to ascertain the 
‘penetration of balls were various, arising no doubt from 
inequality in the consistency of the blocks of wood, and 
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from different degrees of elasticity, but they yeild with 
certainty the following conclusions. 


Ist. That if equal balls be discharged against a mass of 
timber, the depth of the cavities, will be nearly as the 
squares of the velocities. 


2d. That unequal balls of the same matter, discharged. 
with the same velocity, will penetrate to depths according 
to their diameters, so that a greater ball will not only 
make a larger hole, but will also penetrate further, than a 
small ball discharged with the same velocity. 


An 18-pounder with a charge of | pound of powder, was 
fired at a butt formed of oak planks 64 inches thick, cross- 
ed upon each other, forming consequently a mass 13 
inches thick. At 30 yards the shot always passed through, 
driving the splinters from 10 to 30 yards distance. Ano- 
ther butt was formed of 5 thicknesses of plank, instead 
of 2, consequently 324 inches thick. The planks were placed 
perpendicularly and horizontally, alternately, each plank 
tree-nailed to the next behind it, and the whole mass well 
bound together. An 18-pounder, discharged successive- 
ly with 34, 3 and 2tlbs. of powder, perforated the butt 
each time, driving great quantities of splinters before it, 
but the lowest charge, viz. 2:lbs. occasioned the greatest 
ravages, for it drew the tree-nails—separated the planks 
from each other, and broke the inside plank short in two. 


A third butt was then made of beams of well seasoned 
English oak, about a foot anda half thick and two feet 
broad, three of these were set perpendicularly into the 
ground, close to each other, then 3 laid on each other ho- 
rizontally and three more set perpendicularly behind. 
The whole were then firmly bolted together by iron bolts, 
13 inch in diameter, forming a solid mass 4} feet thick. 


An 18 pdr. being fired with 6 pounds of powder, the 
balls in several rounds, penetrated into the mass, from 37 
to 46 inches. 


With 3 lbs. the penetration was about 30 inches. 

With, 24 Ibs. the penetration was about 28 inches. 

With | lb. the shot penetrated from 144 to 154 inches. 

A 63 feet 24-pdr. double shotted with 41bs. of powder, 
ata butt of timber, 5 feet 2 inches thick, placed 100 yards 
from the gun, most of the shot perforated the butt, and 
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ruined two gun carriages placed behind it. An 18 Jb. 
shot, fired with a charge of 4 lbs. perforated 34 inches in- 
to dry elm—whence it appears that elm timber resists less 
than oak, in the ratio of about 17 to 19. 


10th. Different degrees of ramming, or different dimen- 
sions of wads, made no sensible alteration in the velocities 
of the balls. Stout firm junk wads, so tight as to be with 
difficulty rammed into the gun were used, sometimes they 
were placed between the powder and ball, sometimes over 
et but no effect was discovered in the velocity of the 
all. 


Different degrees of ramming were also tried without 
wads—the charge was sometimes set home without being 
compressed, sometimes rammed with a different number 
of strokes, or pushed with various degrees of force; but 
the velocity of the ball remained the same. Wads do not 
prevent the escape of the inflamed powder by the windage, 
nor under any circumstances, occasion any sensible dif- 
ference in the velocity of the ball. 


11th. There is very little advantage gained by any increase 
in the length of guns, beyond a certain limit, since the su- 
perior initial velocity of shot from long guns, is reduced 
to an equality with those from short guns, after passing 
over certain spaces. 


12th. There is no advantage in increasing the charge, be- 
yond what ts necessary to produce a certain velocity, since 
the increased resistance, soon reduces it to an ordinary 
celerity. 


13th. It was proved that the velocities are nearly in the 
proportion of the square root of the charges. 7 


14th. There is a gradual and regular increase of resistance, 
as the velocity is increased, as far as a velocity 1400 feet per 
second, when the vacuum behind the ball being complete, 
resistance is greatest, and is then as 2! power of the ve- 
locity nearly, after which the resistance gradually decreas- 
es, as the velocity increases, till it arrives at about 2;'; power; 
a law unknown until it was discovered by these experiments. 


All that can be done until a perfect knowledge of the 
nature and law of resistance be obtained, is to collect to- 
gether some of the best practical rules, founded partly on 
theory, and partly on practice to guide us in improvement, 
or at least to prevent us falling into error. 
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To determine the initial velocity of a Ball. 
The velocities of different balls, with different charges of 
powder, are as the square roots of the weights of powder di- 
rectly, and inversely as the square roots of the weight of 


balls. 
. TABLE II. 
Batts. || | 5 Eleva-| Velo- Time 
= |tionof|city of/Range.| — of 
Weight. | Diam. x gun. | ball. flight. 
OZ. | awe. sehen ounces.| deg. | feet. | feet. | seconds. 
16} 5] 1:96 2 15 860 | 4100 9 
16; 8} 1:96 4 15 | 1230 | 5100 12 
16 | 12 1-96 8 15 | 1640 ° 6000 141 
16 | 12 1:95 [2 15 1680 » 6700 154 
16 | 10} 1:96 2 45 860 | 5100} I 


To determine the initial peloate of a 24 pound ball, dis- 
charged with 8lbs. of powder. By the table it appears 
that 8oz. of powder discharged a Lib. ball with a velocity of 
1640 feet. Then as # soz. 2 'f2 2: 1640 ;: 1640422 = 1640 
¥Z = 1339, the velocity of the 24 pdr. ball. 

To determine the resistance of the air to a ball, discharged 
with any velocity. 


Resistances to a ball of 1°965 inches diameter, and 1]6o0z. 


13dwts. weight. 
TABLE IIL. 


Velocity. Resistance. | Velocity. | Resistance. 
100 feet ‘17 1bs. ! 1100 feet | 28°56 Ibs. 
200, 71 ,, i 1200 ,, 35-28 ,, 
300 » él. | 1300 «| 4271. 

| 400, 291. | 1400, | 50 72 ,, | 
500 ,, 4-65 ,, 1500 ,, 59-19 ,, 
600 ,, 6-90 ,, | 1600 ,, 63-93 ,, 

| 700 _,, 9-75. ,, | 1700 ,, 16-78 ,, 
200 ,, 195 a. 1800 ,, 85 54 ,, 
900 ,, 17 52 ,, 1900 94-11 ,, 
1000 _,, 22.63 5, | 2000 _ ,, 10236. «, 
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Thus to determine the resistance of the air against a 24 
pound ball, discharged with a velocity of 2000 feet in a se- 
cond. By the table it appears, that the ball of 1.965 inches 
diameter with a velocity of 2000 feet, suffered a resistance of 
102-361bs. The resistances, to equal velocities being as the 
surfaces of the balls, ¢. e. the squares of their diameters, we 
have as 3-6 (square of 1°965) : 31°36 (square of 5°6 diame- 
ter of 241th. ball) :: 102-36: 829]bs. the resistance to 6 
a4lb. ball with a velocity of 2000 feet in a second. 


But in computing these resistances the decrease in the 
density of the air upwards has been disregarded, whereas 
projectiles are less and less resisted as they ascend, and con- 
sequently rise to greater heights than if the medium were of 
uniform density. ‘lo determine the difference, resulting from 
this it is necessary to know the greatest velocity any ball 
can acquire in descending through the air, that is the termi- 
nal velocity, with which the ball will uniformly descend, 
when the resistance becomes equal to the urging force, 
that is, equal to the weight of the ball. 


Dr. Hutton formed the following Table, in which the ter- 
minal velocities corresponding to all natures of balls are 
given, and the heights from which they must descend in 
vacuo to acquire such celerities. 


TABLE IV. 


Height due 


! Terminal ve- | : 
, to terminal 


Weight of 
locity. | 


ball. 


Diameter of 
of ball. 


= velocity. 
pounds. | inches. | feet. | feet. 
] 1.923 | 247 43 
2 | 2 42:3 | 277 | 1193 
3 2973 | 297 1371 
| 4 3.053 ||  3il 1503 
6 3.494 | 333 1724 
9 4.000 | 356 1970 
| 12 4403 || 374 2174 
18 | 5.040 | 400 2498 


6.106 | 440 
6.350 | 449 


24 5.546 | 419 729 
| ed | 
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When the initial velocity is known, the elevation which 
produces the greatest range, and that range, may be found 
by the following table of Dr. Hutton’s. 

To use this table, divide the initial velocity, by the termi- 
nal velocity, and with the quotient enter the first column in 
the table. The corresponding elevation will be found in 
the second column and the number opposite in the third 
column multiplied by the aJtitude due to the terminal velo- 
. elty will give the range nearly. 


Table of Elevation giving the greatest range. 


TABLE V. 

Tnitial velocity (Se divided by 

divided by the Elevation. | altitude due ter- 

terminal velocity. | minal it ees 

“i " 

0.6910 | 44 0 0.4110 
0.9445 i 43 15 0.6148 

| 1.1980 42 30 0.8:76 
1.4515 4l 45 1.0210 
1.7050 41 0 1.2244 
1.9585 40 15 1.4278 
2.2120 39 30 1.6312 
2.4655 38 45 1.8346 
2.7190 38 0 2.0379 
2.9725 37 15 2.2413 
3.2260 36 30 ) 2.4447 
3.4795 35 45 2.6481 
3.7330 35 0 | 2.8515 
3.9365 | 3 15 3.0549 
4.2400 53 30 3.2523 
4.4935 32 45 3.4616 
4.7470 | 32 0 | 3.6650 
5.0000 3] 15 3.8684 - 


To find the greatest range of a 24-Ib. ball, discharged with 
a velocity of 1640 feet in a second, and the corresponding 
angle of elevation to produce that range. The terminal 
velocity of a 24-lb. ball (Table No. 4) is 419, and its corres- 
ponding altitude 2729. Then **°—3.91, nearly, equal toa 
mean between 3.733 and 3.9565 in the first column of Table 
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No. 5, to which corresponds the mean elevation 34° 37’, 
then the number 3.4532, a mean between 3.0549 and 2.2515 
in the third column, multiplied by 2729, the heizht due to 
the terminal velocity, Table No. 4, gives 9424 feet, or up- 
wards of a mile and three-quarters, for the greatest range. 


In like manner, to find the greatest range of a 9-lb. ball, 
with an initial velocity of 1500 feet in a second. 


‘Yee =4.21 which is nearly equal to 4.24 in the first co- 
lumn of Table 5. The corresponding elevation is 33 30 
and the number 3.2583 in the 3d column, multiplied by 
1970, height due to the terminal velocity 356, gives 6418 
feet, or 2039 yards nearly. 


These examples are only adapted to the range of Cannon 
balls. The greatest ranges of guns are very consilerahle; 
but it is not usual to discharge cannon shot at great eleva- 
tions, on account of the uncertainty of such practice. 

Dr. Hutton gives the following table of the terminal velo- 
cities of, and heights due to all natures of shells. 


Fable of Dimensions, Weight, Terminal Velocities, and 
Altitude due to Terminal Velocities of Shells. 


TABLE No. VI. 


S(t jeg{se/S.]2 | 32. 
o me oD Pe) - = ee ig ao - ra = — = 
Se) eg pers sel es] B63 
EclES |] s2@l|sel]o7 1] 68 Ess 
SE; S™ eo [eB] e228] 57 = 4°? 
Q | Q a o ce ae = 3 
| ins. | ins. | Ibs. | lbs. | | feet | feet, 
46 | 4537 9 | 12%) 1.42) 318 5x0 
58 | 5.721 18 | 251 | 1.42 | 356 1980 
8 7.90] 47 | 67 11.42 | 420 2756 
10 | 9.84; 9131130 | 1.42 ! 468 3422 
13 12280 201 | 286 | 1.42 | 534 4430 
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Column 3 shews the weight of the shell filled with powder, 
column 4 that of solid iron balls of the same size, and the 
ratio of these weights is given inthe 5th column. Shells 
being lighter than equal solid iron balls, in the ratio of 1 to 
1.42 have in that proportion, less power to oppose resistance, 
and the greatest or terminal velocity, as given in the 6th co- 
lumn, will be less in proportion. 


The seventh column shews the heights due to these velo- 
cities in vacuo. From this Table and Table No. 4, the 
greatest range and corresponding angle of elevation of mor- 
tars may be determined. 


Thus to find the greatest range and corresponding angle 
of elevation, for a 13-inch shell, discharged with a velocity 
of 2000 feet in a second; 2000 the initial velocity, di- 
vided by 534, the terminal velocity, taken from ‘lable No. 6, 
gives 3.74, opposite to which in Table 5, the elevation 35° will 
be found to correspond. Then the number 2.8515 (corres- 
ponding in proportion) obtained from 3d column of No. 5, 
multiplied by 4430, the altitude due to the terminal velocity 
of the shell, (column 7, Table 6) gives 12632 feet (about 
24 miles) for the greatest range. 


Thus it appears, that even with the largest shells, particu- 
larly when the charges are great, there is a very considera- 
ble deviation from the parabolic theory, according to which 
45° should give the greatest range. 


The elevation required to give the greatest range of a 13- 
inch shell, discharged with a velocity of 1500 feet per se- 
cond is 37° 37’; with al0-inch mortar, the elevation corres- 
ponding to the greatest range of a shell projected with the 
above velocity is about 364°. 


From this it follows, that instead of fixing all mortars in 
their beds at 45° of elevation, the angle should be that which, 
with the full charge, gives the greatest range. 


The various ways in which projectiles are thrown, may 
be enumerated as follows :— 


Ist Direct fire. 

2d Oblique do. 

3d Reverse do. 

4th Enfilading or raking fire. 
5th Ricochét fire. 

6th Vertical do. 
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Direct fire, is when the battery of guns is drawn up pa- 
rallel to the line of Troops or works to be fired at, so that 
the shot strike the object perpendicularly to its fall. 


Oblique fire, is when the shot from the gun strike the 
object at an angle or obliquely. 


Reverse fire, is from a battery in the rear of aline of 
Troops or works, the shot taking it in reverse. 


Enfilading fire, is when the battery is ranged at right 
angles or nearly so, to a line of ‘lroops or Works, the shot 
from the guns raking or sweeping the line in its own 
em The guns being fired with their full charge of pow- 

er. 


Ricochét Fire, is when the guns placed as in an enfilad- 
ing battery are fired with a diminished charge and slight 
elevation; under these circumstances, the shot is deprived 
of its greatest velocity, and describes a curve in its flight, 
hence it is easy to conceive, that on striking the ground, it 
will bound again with shorter hops, than if it had a greater 
velocity. Both shot and shell can thus be made to graze 
over the crest of a parapet, and not along the work ; al- 
though the force will not be so great as with shot fired with 
the usual charge, it will be sufficiently so, as todisable guns, 
carriages, and men, which is all that ig required : and shells 
(from howitzers and long guns) bursting in this manner will 
have their full effect. 


Fertical Fire, is that from mortars, itis so called to dis- 
tinguish it from the more direct fire of large guns, which is 
called horizontal fire. 


In attacking a fortress, the assailants artillery has two 
objects to gain, viz. silencing of the defensive batteries, and 
the beating down of the defensive masses and revetment; to 
effect the first, he has to establish the enfilading and rico- 
chét batteries (both at a distance and on the crest of the 
giacis ) to oppose directly the defender’s guns: these are call- 
ed Counter Batteries. To beat down the revetment, and 
make an opening or breach fit to assault, for which purpose 
batteries are erected on the crest of the glacis, and called 
Breaching Batteries. 


These various modes of projecting metallic globes (some 
solid and some contrived to burst at pleasure) have rendered 
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powerful hatteries of artillery capable of sweeping and annihi- 
luting #!l |efore them, and have reduced the science of for- 
titcation nearly to a state of calculation, as tothe amount of 
defence any place is capable, and the power necessary to re- 
duce it. 


The following list of Ordnance and Stores is given, to 
shew what is generally requisite. 


The numbers of Ordnanee, and quantity of stores must 
depend on the plan of practice, or the nature of the service. 


Officers should be very careful of the ammunition and 
stores entrusted to them, and although artillery should 
never be crippled in their means, it ought to be a sacred prin- 
ciple never to waste, and a pride to effect the utmost with 
the smallest means. 


ORDNANCE AND CARRIAGES. 
Iron Gun with Carriage and Limber........... 18 Pounder. 


99 $9 spelwaeelietemue 9 
Mortars with beds....... Sees: ie meeueelO Inch. 
y) >” ore err ee eer ee re 9” 
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99 99 . e 393 
Howitzer brass with Carriages. ..............24 Pounder 


99 39> 9? bce bibbecee ds Weld accse bee 9 
Guns brass 99 ax @eseeaeeseeaeesn eve 9 99 
Carts ammunition. 

y»> mortar. 
»» platform. 


AMMUNITION AND MILITARY STORES. 


Axes felling with helves. 
» hand. 
» pick. 

Augers, fuze. 

Bags, gunny for shot. 

Balls, leaden for musket. 
» fire. 

Bamboos, common. 

Banner rolls. 

Barrels, budge. 

Barrows, wheel. 

Baskets, rattan or wicker. 

Bellows, hand for proving shells. 

» forge, large 
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Benches, fuze. 
Bill hooks. 
Bitts, gun steel, heavy field. 
7 'y5 light ,, 
Boxes, copper dredging. 
Brooms, bundles. 
Brushes, painting hair. 
Buckets, gun wooden. 
», tar. 

Boxes, for quick match. 
Canthooks, pairs. 
Canvass, bolts. 
Cartridges, cloth empty. 

3 serge. 

3 cloth starting. 
Chalk, Ibs. 
Charcoal, bushels. 
Carcasses. 
Carriers for hot shot. 
Chain, measuring 100 feet. 
Chatties. 
Cloth white cubits. 

>» waxed. 

»» powder magazine. 
Coins, gun and mortar. 
Compasses, brass calibre. 

‘3 y common. 
i »» ron calibre. 
Crows, iron. 
Curtains, 6 and 9 feet high with ropes and pegs. 
Cylinders, tin loading. 
Drivers, wooden for fuzes. 
Emery, lbs. 
Engines, fuze small. 
do. large. 
Flags, range large complete with staff, &c. 
pe »» small with staves. 
Flour, measures. 
Forks, for hot shot. 
Funnels, copper. 
Fuzes, drove common, 
ss » 9.C.S. 
Gauges, shells sets. 
“3 shot. 
Gins complete with fall and blocks. 
Glasses, perspective. 


48 


Grease, gallons. 
Grenades, hand. 
Gunpowder, corned 90lbs. 

3 mealed, lbs. 
Hammers, claw. 
Handspikes. purchasing. 
Haversacks, leather. 
Jacks, hand large. 


‘ », small. 
Instruments, perpendicular. 
45 quadrant. 
s.C.8. 


39 
Knives, fuze. 

. +» Laboratory. 
Ladles, copper with worms. 
Lamp, black lbs. 
Leathers, bearing. 

Levels, plummet. 
Lintstocks, with cocks. 
Lanthorns, horn. 

Line, log skeins. 

Locks, pad, single. 

Mallets for driving pickets. 
Match, cotton skeins. 

a quick - 
Measures, copper powder sets. 
Mamoties, with helves. 
Nails, iron lbs. 

Needles sail. 

a4 sewing. 
Nets for wads. 
Oakum, lbs. 

Oil, cocoanut gallons. 

», linseed * 
Paint, black Ibs. 
Palms, hand steel. 
Pickets, platform. 

Ss park. 

- range. 
Pincers, common. 
Platforms, mortar. 
Plummet lines complete. 
Portfires, drove. 


»» stocks. 
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Pots, water. 

Pouches, priming. 

Prickers, gun. 

Rammers, earth. 

Rasps, fuze. 

Reels, camp. 

Rods, measuring 3 feet. 
99 ,y) 5 ” 
93 39 10 99 

Ropes, drag sets. 

Rope, coir coils. 

Saws, fuze. 

Scales, Gunter. 

Scales and weights large sets. 
99 99 small _,, 

Searchers with staves and relief. 
5» one pronged. 

Scissors, pairs. 

Setters, wood fuze. 

Shells, iron empty. 

Shot, round lvoose. 
>, canister. ‘ 


s.C.S8 


99 ° e ° 
Skins of sheep for covering mortars. 
Spunges gun, common and concave. 


», howitzer and mortar. 
Spunyarn, rolls. 
Stands for scales and weights. 
Slings, guns. 
Tar, gallons. 


Targets, gun canvass with frames12 feet square. 


Tarpaulins, magazine large. 
3 i small. 
Thread, cotton, lbs. 
Tools, cooper’s brass adze. 


i“ Pa driver. 

ss vice. 
Triangles or stands for plummets. 

“ for scales and weights. 


Twine, country skeins. 
Vices, bench. 

Wads. 

Wax, bees, lbs. 


en i ec eh neta = em ni me ee ce ee ee ee t) 
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On service the heavy ordnance do not always follow an 
Army in all its movements, but still they are generally so 
placed, that they may be brought up ina short time when- 
ever required. The park should contain § spare carriages, 
stores and ammunition for every description of ordnance to 
to be employed, and a moveable magazine in carts or wag- 
gons. 


—A 


en ee 


st 
MORTARS. 


Mortars are used to throw Shells filled with powder 
and combustibles, which falling on buildings, or into. 
stockades are made to burst, and with their fragments 
destroy every thing near them. ‘T‘hey search behind and 
knock down the defensive traverses, drive a Garrison out of 
its entrenchments, and carry destruction and disorder 
through every portion of the interior of defensive expedi- 
ents ; they tease and harass the guards and sentries, burn 
the Barracks, Store houses and Depot of Provisions, ex- 
plode expense and other Magazines. 


Shells from Mortars are seldom thrown at Troops, but 
when expedient they should be so managed as to burst just 
over their heads. 

When thrown. on buildings they should be made to burst 
on coming in contact with the object, and in addition to 
the powder, pieces of portfires, ends of fuzes, and other 
combustibles should be put in them whenever it is wished 
to cause conflagration. 


When thrown into a Stockade shells should be made to 
barst before touching the ground, as, if the latter is wet and 
swampy, the shells will bury themselves. This happened 
during the last Burmese war and also at Antwerp, where 
the Dutch made excellent practice on the French trenches, 
bat the ground being swampy, the effects of the shells were 
lost. 


Great precautions are necessary in firing Live Shells and 
particularly so when the range is short, as on a Shell’s 
descending and bursting in. the air, the pieces fly in all direc- 
tions, sometimes as far back as 300 and 400 yards. 


To bombard a place in a manner really efficient a num- 
ber of Mortars should be put in battery. They should fire 
without imtermission throughout the day and night, and 
With that view be furnished with at least 200 rounds per 
day. Any increased number of Mortars used at a bom- 
bardment would not necessarily increase the expenditure 
of ammunition, as a certain number of rounds fired in three 
days from 20 Mortars is infinitely more likely to terrify the 
Inmates of an enclosure, than the same number of rounds 
fired in six days from 10 pieces. 


Experience shews that to be effective, bombardment must 
be destructively incessant. Large mortars such as 13 and 
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10 inch are too unwieldy to be generally used in India where 
made roads are seldom to be found ; an eight inch shell has 
momentum sufficient to penetrate through the roofs of Indian 
buildings, and in the field the Royal and Cohorn Mortars 
are quite sufficient for Stockades or other temporary enclo- 
sures. 


In using large Mortars, firing with a fixed elevation is 
incomparably easier than using a fixed charge, but with 
small Mortars which in consequence of their lightness and 
portability, are so frequently, indeed it may be said, con- 
stantly called for in hilly, jungly, or stockaded countries, 
such as the Burmese territories, fixed charges might be 
used, altering the elevation with reference to distance. 


Smal] Mortars were recommended by Major General 
Wellesley for the defence and settlement of Wynaad. They 
were much used in Malacca and Goomsur, and even at the 
late siege of Antwerp, they were found of the greatest 
service by both parties, for they did much execution and 
were extremely difficult to dismount. 


In 1832, during the operations in the Malayan Peninsula, 
Captain Bond who commanded the Artillery, stated, in his 
report to Artillery Head Quarters : “ It frequently happens 
“ that the advance of the clearing party unexpectedly un- 
“ covered Stockades, from which heavy vollies were poured 
“ on our men, who seldom could advance without being 
‘“ exposed to fire on their flanks from other Stockades 
‘“‘ erected for this purpose. Our ordnance were at first con- 
‘* siderably delayed opening their fire in consequence of our 
““ common mode of firing Mortars at a fixed elevation, and 
‘“‘ varying the charge according to the range : instead of 
“‘ this method I latterly directed a fixed charge for the 54 
“inch mortar and the elevation to be varied according to 
‘ the range, and after a little practice our fire was much 
“more rapid, andthe charge nearly filling the chamber, 
‘‘ shells were thrown with much more precision than by a 
‘‘ small charge, and the elevation being less than 45° and 
“‘ sometimes as low as 22° the effect was likely to be more 
‘«< destructive.” 


Lieutenant Congreve one of the officers employed in 
Goomsur states ‘ that all the officers of Artillery present in 
‘“‘ the Goomsur campaigns were in the constant habit of 
‘© measuring out charges for their Mortars and Howitzers 
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« and making them up into Cartridges before taking theField, 
“and to prevent confusion in the selection of them, each 
“bag had marked on it the range in yards, answering to 
“ the charge in numbers it contained ; Fuzes were also rea- 
“dy cut, and so packed that the jolting of the boxes 
“ should not damage the exposed portion of composition. 
“ This system saved a great deal of unnecessary trouble 
“ and delay and had it been practised from the commence- 
“ ment of hostilities, many valuable lives would have been 
“ spared ; for had we been enabled to bring the Mortars 
“into action immediately on arrival at the scene of opera- 
“ tions, and caused the shells to burst in rear of, or amongst 
“ the Wolsas, the enemy would as subsequently proved to 
“ bethe case, on the first Shell alighting in the midst of 
“them, have taken to flight, instead of throwing ina very 
“heavy and galling fire from their position in the thickly 
“ wooded hills, impervious to musketry.” 


With small Mortars three or four fixed charges would be 
ample, and the Cartridge bags for this purpose might be made 
of diferent coloured serge, or where that could not be ob- 
tained, simply numbered 1, 2,3,4. No. 1 denoting the larg- 
est charge ; one charge only for all distances would cause a 
Waste of ammunition and no more powder should be used 
than is necessary to carry the Shell to the intended distance. 


The most splendid specimen of a Bombardment we have 
ei recordin India, was the siege of Hattrass ; a Fort situ- 
ated about thirty-two miles N. EK. of Agra, and which was 
bombarded by the Bengal Artillery with 42 Mortars, when 
upwards of 3000 Shells were fired. This bombardment 
evinced what can be effected by Artillery with suffici- 
entmeans. The havoc and destruction caused was fully 
Proportionate to the expenditure. Scarcely ten minutes 
elapsed after the commencement of the Bombardment, ere 
teveral fires were discovered in the Fort, the Batteries 
opened at 9 a. M. ona signal from the Rocket Battery, 
before 12 o’clock the Bungalow in the N. W. Bastion of 

Inner or upper Fort, was consumed, and the gateway 
towards the Kutterah blown in ; about 3 o’clock numberless 

were seen in the Fort and horses running loose on the 
Mmparts. About 5 the Magazine exploded, an explosion 
fooawful and terrific for description involving the whole 
Fort in smoke and ruin—the fire in all parts seemed to in- 
Stease, and the increasing discharge of the Mortars carry- 
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‘ing destruction into the place, was enough to appal ‘the 
bravest heart. The bravery and resolution of the enemy 
were of no avail, and the lofty and massive walls ceased to 
be impregnable to a species of ordnance which involved the 
interior of the place in conflagration and ruin, from which 
there was no refuge. The Garrison sunk under the dreadful 


operation which exposed them to certain death, and sought 
safety in flight. 


The Burmese Army in 1824 had no other protection 
against our Shells, (thepractice of which was excellent during 
the War) but pits covered over with planks, in which they 
hid themselves and these were found in almost all the 
Stockades which were taken. 


MORTARS. 


Table of Brass and Iron Mortars. 


Mortars 
| LENGTH. | DiaMerer. 
Weight Weight ape Chamber 
of of ee 

Mortar. |} Bed. : 68 £ 2/8 x 
a }e ma | FE mk 
ze dlelelelzllzzlgllla Zlgl lz 2 
16 HSlslielsisSlersle =leleie 4 
Brass 13 inch|28| 2, 023] 0| oll21| 6.14 13] 0 66.5, 3| 3 
do. 10 do.{12| 0; Oj16! 1) 5]16| 8] 9} 5)10] 0. 5] 0: 2) 8 
do. 8 dol 6| 2, 019) 0! 0113: 3, 71 ol sl o! al 1/2 3 
do. 5}do| 1| 3 0: 41016] 7| 8| 5| 4 5'6.6 2, 8 2] 0 
do. 42do.| 0; 3,11} 1] 2 0} 7) 01 3) 7: 45.2 2, 211) 5 
Tron 15 do.)35 314) 52) 3) 7,13) O13} OF 13) O13 O} 6 5 
do. 10 do./16} 1{11] 17} 121 {10} O10] 0] 10} O|10; O} 5 0 
do. 8 do.| 8} 1| 4] 7 116 8| 0} 8] 0} 8} 0} 8} 0) 4] O 
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Table of Pouder allowed for various purposes with 


Mortars. 
Powper. 

Proor ‘| 80 wll as 

Chamber |____ (Ea) Ei] 2 
contains | of | of |£ 2 a5 | “Ss 
Mortar. | Bed. Tek ae | v2) 

a re i| 3 i lal. ell sls 
Sis tRi ctl l ¢ Elsie sles 
13 Inch| 9 ° | 91 0] 6] 0: 6.12|| 4] 0 4 0 
10 do. 4] O 4/ 0; 2 IL | 2:10 3, 0| 3 0 
8 d.| 2/ 4{/ 2/ 4] 1] 8] Wall 2 8]2 8 
5t do.| 0: 10 0/10} O| 6%, O12} 1 4,1 4 
4; do.| 0 | 43) 0; 4§ Of] 34,0, 8) 1 0| LO 


Tt has been ascertained by experiment that the effect of 
the charge is the same, whether in bags or not. 


Charges should always be carefully weighed: the practice 
of giving out charges by measure, is incorrect, as in equal 
measures, the S.G. takes up more room than the L.G. 


Table of Shells for Mortars. | 


Pie 


SHELL ° © , 
| DIAMETER Iss Diarien | Wisbace. 
ape oo : ; 3 
Fuze hole} 2 = E ig : 
of frais clZ=l] £ | = =| 8) & 
ore. <5 2s = " | s | as Us 
FS | sis si sis 
é | 3 alle] « o il al aol «| 
€ lelelie il 2 | € sg! ].e: 
IZineh| 13-0 | 1-84 1-7 j, 2-1 | 12°88 {12-8 [/-12 -16 |-2 | 
10 do, 100 |1°61.1°5 11-6 | 988 | 9.8 F122 +16 |-2 
8 do.| 8-0 | 1°22 1:13/1:3 | 8:95 | 7851-05 “1 [15 
54do.| 5:66 |0°9 O84 | O85) 5°62 | 5-57 | 04 06509 
43do| 4°52 |0°82, 077 07 | 4476) 4.432, 044 066,088 


 ——— 
SED 


Weight, empty. 


lbs. 
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The number of men for the service of Mortars in Batte- 
ries is as follows :-— 


13 inch.... 6 men. 54 inch.... 3 men. 
10 .y) eeee 5 99 4} |) iti 3 39 
8 99 @eeese 4 99 


The following is their disposition and duties. 


13-inch Mortar. 


No. 1, Commands, serves the vent and points. 

No. 2, Runs up, traverses, spunges, uncaps the Fuze, 
wipes the bottom of the Shell, and assists to put it in. 

No. 3, Runs up, traverses, puts in the charge, assist to put 
in the Shell. . 

No. 4, Runs up, traverses, prepares and brings up Shells, 
assists to put them in, and primes. 

No. 5, Runs up, traverses, prepares and brings up Shells, 
assists to put them in and fires. 

No. 6, Brings the charge, cuts and fixes Fuzes. 


10-inch Mortar. 


No. 1, Commands, serves the vent and points. 

No. 2, The same duties as with 13 in. Mortar. 

No. 3, The same duties as with 13 in. Mortar, and brings 
the charge. 

No. 4, Runs up, prepares and brings Shells, cuts and 
fixes fuzes, and primes. 

No. 5, Runs up, prepares and brings Shells, cuts and 
fixes fuzes, and fires. 


8-inch Mortar. 


No. |, Commands, runs up, serves the vent, points and 
primes. 

No. 2, The same duties as above. 

No. 3, Runs up, traverses, brings the charge and puts it 
in, puts in Shells. 

No. 4, Runs up, prepares and brings Shells, &c. and fires. 


534 and 4: inch Mortars. 
No. 1, in addition to his duties detailed at an 8-inch 


or 


Mortar, prepares Shells, 3 brings them up and fires; the 
rest as with the 8-inch Mortar. 


With 2 men 1 brings ammunition and loads and 2 fires, 
in addition to the other duties. 


The Shells ought always to be deposited behind traverses, 
raised for the purpose, or in a sheltered spot, and one or 
two men according to circumstances, appointed to scrape 
and clean the inside of them, and prepare them for the pow- 
der and fuze ; besides men to weigh or measure out the 
a of powder, according to the directions received from 

o. | 


Stores necessary. 


Spunge.....-.esee- eeeee» Pointing Rods......... 
Loading Cylinder. ...... ee Plummetand Line...... 
Pair of Shell or cant hooks... Quadrant............. 
Handspikes..........- »»» Perpendicular ,........ 
Fuze Engine........ Syieee:, - NICO rates ~cauedee sigce 
Filling Fuonel....... «esse Dredging box.......... 
Mallet or driver .... ...- Chalk............... 7 
Setter. .cccccccccvcccesee  Bitt steel.............. 
Bellows Hand..........+-  Pricker.......... & ane 
Gunters scale.... ....+-- Knife............ age 
Portfire stick. ........... . Saw...... a re are ‘ 
Sheep skin.............. Scraper...... ........, 

ASP. sec ccescececcecces Bearing Leathers. ...... 
Linstock...ce0 we eeeee «ee Compasses.,........... 


At the Magazine. 


1 Budge Barrel 
1 Sett Weights and Scales 
1 Sett Powder Measures. 


Method of placing Mortars in Battery. 


Mortars are generally placed in Battery 15 feet from each 
other, at such distances from the epaulment, as may be 
required by the elevation. 


Mortars are generally fired at an angle of 45° this 
custom however does not appear to have any foundation in 
reason, on the contrary, when Shells are thrown upon Maga- 
zines or any other Buildings, the Mortar should be elevated 
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as high as possible, that the Shells may acquire a greater 
force in the fall, and consequently do more execution. 


Again when firing at Stockades or low works, the elevation 
must be considerably reduced. 


Mortars are placed at the following distances from the 
epaulment, when firing at different degrees of elevation, 
viz. 


At 45 degrees 10 feet At 20 degrees 19 feet 
be SOO Bs 12 , sg NO 30 ,, 
33 30 33 14 bP 33 10 93 56 93 
93 29 33 17 *9 39 N) 33 80 93 


When it may be desirable to fire at low angles, the 
hind part of the bed may be raised by wedges, until the 
Mortar is at the required elevation, which is generally deter- 
mined by the quadrant. 


These wedges should be of the same length as the 
Mortar bed, the cheeks of which, ought to bear on their 
upper surface. 


The epaulment of the Battery is generally so high, that 
from the Mortar itself, the object or place to be fired at, 
can seldom be seen, two ramrods are therefore stuck in the 
superior slope of the battery, in line with the object. 


To fix these rods properly, the Officer places himself 
‘n rear of the Mortar, on something which may enable him 
to see the object to be fired at over the epaulment, and by 
a plummet and line, he will determine the alignment, be- 
tween the axis of the Mortar and the object, a man mounts 
on the epaulment with the rods, places himself near the crest 
of it, and turns his right side towards the Mortar. 


The Officer orders him to move forward or back, till 
he sees him to be nearly in the alignment, when he gives the 
word “ Halt,”? the man drops on his right knee and holds 
out one of the rods ‘perpendicularly, the Officer then gives 
the word “ to you” or “ from you,” as the case may re- 
quire, and when he perceives the rod to be in the align- 
ment, he says, “ plant it there” the man thrusts it firmly 
into the parapet, the Officer taking care that it be perfectly 
vertical. 


8 Should there be nothing at hand for the Officer to 
mount on, he can get on the cap-squares of the bed. 


o9 


The man then shifts about 6 feet to his left, and un- 
der the direction of the Officer, plants the other rod ina 
similar way ; after which he receives the word “‘ come down. 


Pointing rods are sometimes fixed in 24 or 3 inch 
planks, about 7 or 8 feet in length, prepared for the 
purpose. In this case a man mounts on something leid 
behind the epaulment, and places the board on the superior 
slope, under the direction of the Officer. 


Firing by Night. 


To ensure as accurate a degree of fire as possible during 
the night, the following mode has been adopted. 


After the Mortar has been accurately laid during the day, 
a plank is placed outside of, and touching one of the cheeks, 
of the bed, and nailed or secured to the platform,® the plank 
must be thin enough to go under the running up bolts, 
which should not bear upon it ; every time the Mortar is 
fired, it is to be run to the same position. 


Night firing is generally limited to a few rounds, at in- 
tervals, for the purpose of general annoyance, and to dis- 
turb working parties. 


A lanthorn is necessary to adjust the elevation. 


Rules to be observed in laying and Loading Mortars. 


The accuracy of Mortar practice depends on so many 
circumstances, that nothing but actual experience can ensure 
shells being thrown correctly. 


Great variation often takes place under circumstances 
absolutely similar ; not all the Science of Artillery has been 
able to correct the discrepancies occasioned by variations 
in ordnance, quality of the powder, the projectile, the wind- 
age, &c. 

The following points must be attended to, as soon as all 
the men are told off; and the Officer in charge of each 
Mortar, cannot be too careful in superintending every ope- 
ration. 


® With the treversing platforms the plank must be secured to the sleepers, 
eutside one of the checks of the platform, 
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These observations may appear minute, and even childish, 
but the omission of the simplest precaution, often destroys in 
a great nieasure, the effects of Artillery, and important results 
are lost. 


Ist.—The calibre compasses should be used to ascertain 
the correctness of the Mortar and Shell, that there is only 
the due proportion of windage, that the shell is of the pro- 
per weicht, and that the mortar exactly fits the bed: that 
the platform is quite level, otherwise no good practice can 
ensue, 


2d.—The mortar should then be scaled, for the quantity 
of powder allowed for scaling, vide page 55. 
Scaling is only necessary at the commencement of practice. 


sd.—The mortar is then to be laid for the range, 
for which it must be brought up square with the front of the 
platform, and placed exactly on its centre. 


4th.—The axis of the mortar is taken. To fix the axis, 
three points or centres are necessary, one is taken at the 
muzzle, one at the reinforce ring, and the third near the 
vent. 


This is done with the perpendicular, and afterwards a 
chalked thread or lineis drawn over these points, and if it 
exactly covers them, the centres are correctly taken—if not, 
the same process must be gone over until they agree. 


5th.—The mortar is now to be laid for the object with a 
silk plummet line. The person laying the mortar must 
place himself exactly behind it and holding the plummet line 
with his right hand above his right eye, steadying it with his 
Jeft hand, and get it to cover the chalked line exactly, as 
well as the object he may be firingat, or, where the object 
cannot be seen, the pointing rods. 


6th.—The elevationis then given with a quadrant: the 
shank of the quadrant is laid along the bottom of the bore, 
pressed by the hand close to the metal, it must not touch 
the shell. 

The quadrant should be laid as near as possible with the 
axis of the piece, a man standing to the rear of the mortar, 
will easily regulate its true position, and cause the arc of the 
quadrant to be in line with the centre of the mortar. It is 
not necessary that the bubble should he in the centre of the 
glass, but the whole of it must be distinctly seen. 

In taking out the quadrant, invariably examine the index, 
for it is very apt to move from its place. 
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7th.—The mortar may now be loaded. Priming, with 
cartridges, tubes must be used, with loose powder quick 
match : one end of the match is placed to the vent, so as 
to reach the middle of the charge, and the other end folded 
two or three turns over itself close to the top of the vent— 
the thumb must be kept on it, until the charge has been 
pressed home. 

WVith Cartridge.—The Cartridge is put in the chamber and 
pressed well home with the hand, care being taken, that 
some part of the cartridge (but not the seam) be so placed 
as to touch the vent. 

Loose Powder.—The powder weighed by a careful per- 
son, 1s brought up to the mortar in a copper or tin measure 
called a cylinder, the quick match having been placed in the 
vent, the powder is put into the chamber, and carefully set 
up with the hand. 

The shell previously prepared is brought up and after 
having been carefully wiped, is let into the mortar, the 
shell being placed with the plug or fuze exactly in the axis 
of the piece. 

Cant or hand hooks are used for the 13 and 10 inch 
shells, and bearing leathers for the lower calibres. 


8th.—After being thus carefully loaded, both direction 
and elevation, are, if requiyed, corrected. 


9th.—The fuze is uncapped and dredged, the quick match 
or tube is also dredged and the sheep skin placed in the hore 
to prevent any sparks from the nearest mortar when fired 
igniting the fuze. 

10th.— When the order is given to fire ; the sheep skin is 
taken out of the mortar, and the slow match brought so as to 
touch the front part of the priming and be as far as possible 
from the explosion, a steady person should be at the plum- 
met stand, to take the shell’s Hight, and another should be 
on the look out, to give notice when the shell reaches the 
ground, when he observes this, he calls out loudly “ down.” 

This is necessary when firing either fuzed or plugged 
shells ; with fuzed shells, the starting of the fuze should be 
carefully noticed ; after the mortar has been discharged it 
must be runup. 

Every minutia ought to be attended to with a care and 
scrupulosity bordering on fastidiousness, without it, an 
Artilleryman will never make good practice, and with it, he 
must often expect results different from what he anticipated, 
this, however, should not discourage him, on the contrary, 
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it should excite him in his endeavours to overcome all diff- 
culties, and if possible discover the causes of discrepancies. 


Pea 
Rule for calculating Charges. - .:...7 © 


The following theoretical rule is given, in order to ascer- 
tain the eharge. 47)’ . 

As the sine of double the given angle, is to the sine of 
double the proposed angle, so is the range of the first angle, 
to the range of the latter. 


To find the time of flight for any Range. 


Ist.—To find the time of flight, the range being given at 
an elevation of 45,. 

Divide the square root of the given range in feet by 4, 
and the product will be the time of flight in seconds. 

2d.— To find the range, the time of flight being given, 
with an angle of 45°. 

Multiply the time of flight by 4, and then square the pro- 
duct for the range in feet. 

The flight of Shells at angles above and below 45° are, 
as the sines of the angles of elevation. 


To find the length of Fuze for any Range. 


Multiply the time of flight by -2 which are the decimal 
parts of an inch each fuze burns in a second of time, and 
the product will be the length in inches and parts. 

In preparing fuzes, half a tenth, more or less, is of no 
consequence. 


When the time of Fuzes burning is not known. 


Burn one or two fuzes of each nature and note the num- 
ber of seconds they take to burn through an inch. 

Having ascertained this, look in the table for the num- 
ber of seconds, and cut your fuze accordingly. 

The accuracy of mortar practice depends on so many 
circumstances that actual experience only can ensure shells 
being thrown with precision. A variety of theoretical rules 
ner been given, but good tables of practice are the best 
guide. 

When mortars or shells are of incorrect dimensions, n° 
good practice can be made. 


——_ = 4 


degrees. 
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TABLE OF SINES. 
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Table of the Flight of Shells at various distances 
P and Elevetions. 


Yards, |Sec] Sec: Sec sec, Sec, Sec Sec! sec, Sec; oF =o sec! sec: 
"im laisse als ee 
200 | 1p 2b 3} ab 4b 5 | 546) GET] TE 7H Te RY] SE 
250 | 1!] 2H 31 4| as! 53) 6! 63 7] 72 xf asl 9° 92! of 
300 | 12) 26 sf au 51) 6] Gf 71 x] st 9° ono 1otloL 
. 4 3! J ° ~~) >] L 3 1! 1 - 
on a aa Fie Ce ee ole ter nti a 
saad Le : be, OS: 21 cars 
450 | 2b 34 44; 54 Gf 7a! 81 OL 10 F108 TE Le UTZ be 
500 | 2) 32 43 6 | 62 72! 8s OF IOLITL 12 12613 J PBL 13h 
550 | 23,3951) 64 7, Rf OLIOL TT 12° 12513 [134 Tat 
GOO | 22 4/52 6S) 7H SE 92109 TIS 2) 63 132 Ag 15 
650 | 27 4) 5! 67 8; 9 10 11 12 jizz 13g 14 Mts 15! 
FOO | 24 40) 5fo7 | RE OL VOL VIG Ib 13h 4b 15 15,152 16 
7501} 3 |) 4$ 53 71) 8h 981112 (13 la May 1S 5g 164 Leg 
sno | 3 / 44 6 | Tt] 8210 WEE T2E ESE TAL 15 (153 165 16917 
850 | 3) 43) 61 73) 9 LOL TNE 12g'13¢'14e ISLNG 16) 17 L173 
900 | 3° 43 Gy 73) OL log 1213 Ha 15° 153 165 173/173 18! 
950 | 32 5 | 64 8 | OF 10212 BYTE TSE IGE 17) 178i 18! 183 
1000 | 3; 5 | GF ay 10 Hy 123 14 15 16 i be Is; 19 194 
LO50 | 35 5; 7 | SE LOLITE LS 14b 15g GENTE ISL 19 419) 195 
1109 | 3h 5i 7 | 82 103/12" ,132 142116 164 1S” IX? 191201 20! 
1150 | 3$ 5$ 72 9 log 12 13115 WET} IS1.19° 193 20 24 
loo | 32 55 TE OUD flor td 154 165'174 18319! 2004 203 211 
nd 8 er Shuts tated estan ty a as 
i) () OF are (fs ie) 7 : : 5 ) it a aes a oe ress 
1350 541 6 | 73) 93 H4n3 itt 1GL 175 1/193 204 215 22 Peg 
1400 416; 8 {LO FLLS 135 GEIS LOLOL QT 22° 227/23 
1450 4 16 | 8110 12 1133 5117 IN1{19!, 202 218 vet 2541233 
1500 ; 4} 64 82 lo, 2b 14 LSLATIIS$120 [21 ” 22 231) 24 
| | | 
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PRACTICE TABLES. 


AIEMORANDUM FOR USING THE FOLLOWING TABLES. 


The charge being given to find the Range and elevation. 

In the tables of “Proof range,” find the charge for the 
mortar, and on the same line to the left. note the letter ; 
turn to table of “ Elevation and ranges” and in the lite 


with the letter noted above, will be “found the range and 
elevation. 


The range and eleration being given to Jing the charge. 

In the table of “ Elevation and Ranges” in the upper co- 
lumn, find the elevation and the range sindlorneath, note the 
Jetter on the same line to the left, turn to the table af * Proof 


Range’’ according to strength of powder, and in line with the 
letter will be found the charge. 


ELEVATION AND R ANGLES. 


a 


SLEVATION _ 
45° |00°| 55°} GO) 65") 70] 75°) &0° 
40° [35° [30° jas" jor ise | 
| Raxcres in YARDS. 

a SCO | 295) 282) 259) 229) 19277 150 | 102 
b 350 344| 3291 303] 268] 225 hate 175 | 119 
c 400 | 394] 376; 346] 306! 257 | 200 | 136 
d 450 | 443) 423] 329! 3441 289 1) 225 | 153 
e 500 | 4921 470l 433] 383] 321 | 250 | 171 
f 550 | 541| 517/476] 421] 353 | 275 | 188 
g | 660 | S591} 564) 519] 459) 385 | 300 | 205 
h 650; 6401 61L] 562) 497 a7 | 25 | 222 
i 70 689 7 606] 5361 450 | 350 | 239 
k 750 | 738! 705| 649} 574, 422 | 375 | 256 
i R00 | 7X8! 752 | 692 a 514 | 400 | 273 
m | 850 | 837] 7991 736, 651] 546 | 425 | 290 
n 4 gx6° k46l 779) 689! 578 | 450 | 307 
o 950 | 9351 goal g22l g271 Glo | 475 | sed 
p | 1000 { 925] 940} 866; 766] 643 | 500 | 342 
gq | 1050 | 1034] 987] 909, R04] 675 | 525 | 359 
r | 1100] 1083! 1034! 952} 842! 707 | 550 | 376 
s 11150! 11321 1081] 995! sxol 739 | 575 | 393 
¢ | 1200] 1x2 Its 10391 9191 771 | 600 | 410 | 
uw 1250) 1231! 1175] 10x2) 9571 803 | 625 | 427 
» | 1300 | 1280} 1222 1125] 995] 833 | 650 | 444 | 
w | 1350 | 1329] 1269} 1169] 1034] 868 | 675 | 461 | 
z | 1400 | 1379} 1316} 1212] 1072] 900 | 700 | 478 | 


A 
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PROOF RANGE 900 YARDS. 


or 
= Oli wns owvorrrerwwnododdoddoosc 
omit ee ne ees eee rN ea ng ere es 
Von sy} PCC See esa ooo Ooo OOO OSC SOS 
; —-— eas OM —-— De wnA— a NOM BDNoO 
; SIP | ae jel gaa seed ~ ep nas — 
a a a ee 
= Z = OO tit ROA AN YN TOOK DOA OS — 
_ & Oo | oe | —~ = 
z 6) sq | So 62: Oo... 2 6. CC = SS aS a Se ee co ee eee” ee ee ee 
al Pee eee a eet ee fas se te = ae ——__—_——_— 
S|. leap, oO * t & = fe eee ame 6 om HH 
Rains ° Sip | = — — | a] goad oq ~=— 
= = gon cet eros ge Splat cee 
co wt ON tT UO KA Ce RY st Wm ROS YS) Ee 
© pat pOr4 oa et ot lle oe 
>) ee one ee ee ETT OER Th ote PY Ee 
— suit | — oe ttt tt et et ONO 
a wr—-onnnnnorcxyna=-—~e mn oO 
a SIp | — = Pe ped et puond — — -— 
Se Aa Ononouonennnrnrnvoeoo»r,,nnrwor~ | 
om £0" = — mend on = = a — 
aa) a A 8 Se teh 
~— sq] TAA Ra ana gana Nn MO oO se He te x 
J es ee eK hewn Ee Roe ee 
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PROOF RANGE 950 YARDS. 
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2a , eee eee SS GScrawreooonr 
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© Aa —} — oo ea a) emg | ee | —_—= — mm *, on — _— a A” “Ra AO CO eo, 
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-inch Mortar, viz. with powder of 1200 


2 10 8 the difference in range was 


The above practice, with the exception of 1200 
The other Mortars were all tolerably correct. 


proof, was made from a 13-inch Mortar, 
age, which will account for the considerable difference in 
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The above shews how fallacious calculations must be 


Mor tars and Shells are not of correct dimensions. 
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Besides Shells, Carcasses, Light Balls, Hand Grenades 
and Pound Stones are frequently thrown from Mortars. 


CARCASSES. 


They are of Iron like Shells, only having three holes ; 
they are filled with a peculiar composition which burns with 
great power and fury from 8 to 10 minutes; Carcasses are 
not intended to burst, the flame rushes out of the three holes, 
firing every thing within its influence. 


Table of Careasses. 
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NATURE. pases Empty. || Filled. 
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LIGHT BALLS. 


Light Balls are made of Paper, and in shape and in number 
of Fuze holes resemble Carcasses. 


They are not intended to burst, but through the Fuze holes 
to throw outa strong light, they are useful at sieges to 
discover working parties and so enable the Artillery to open 
on them— also in throwing light in the ditch when storming. 


They are fired at low Elevations and in consequence of the 
weakness of the paper case, a piece of turf or a little oakum 
should always be placed between the charge and Light Ball 
to prevent the latter being destroyed by the explosion. 


Table of Light Balls. 


| Weight. | Diameter. | ‘g  |Diam. of | 
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eee 
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HAND GRENADES. 


Hand Grenades are small hollow shot, filled with powder 
a fuzed ; their diameter is 2,77 inches and their weight 
b. I30z. 


They are the smallest hollow projectiles in use at present. 


Grenades are filled with powder, and furnished with a 
fuze that will burn 15 seconds ; as many Grenades are 
put in a basket as it will hold—they are laid in layers, 
the Fuzes uncapped and placed upwards, so that the prim- 
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ing may not fall out. The upper layer is covered with 
straw or dry grass, kept down by pieces of wood passed 
through the basket. 

33° of Elevation has been found the best angle, because 
when fired at this angle, the grenades do not bury themselves 
—half a pound of powder has been fixed on as the best charge, 
it gives a medium range of 80 yards as the point where the 
greatest effect is produced and extreme ranges from 45° to 
130 Yards. 


Grenades will cover with effect by their fall a radius of 12 
or 15 yards, each Grenade produces from 12 to 15 splinters of 
various sizes, these splinters are deadly as far as 10 yards 
and some are sent as far as 30 yards. 


Care must be had to fire them with a slow match, so as to 
allow the people who use them, time to get under cover, 
otherwise some Grenades with flaws, may burst in quitting 
the piece. 


A hand Grenade may be thrown from 28 to 30 yards. 


STONES. 


Stones should be fired with an angle of 60°, soas to give 
the stones the greater strength of percussion. 


Large charges should not be used, they break the stones 
in small fragments and cause great spreading. 


The charge must be covered over with a plank or piece of 
wood, and on this the basket containing stones must be 
placed. 


The total weight of the stones should be from 90 to 
100 Ibs. —the piece of wood 5 lbs—Granite stones are best, as 
they are least likely to break. 
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CAPTAIN SMITH’S INSTRUMENT. 


A Gunner’s sliding rule, an instrument intended to su- 
persede the calculations now required in Gunnery,has been in- 
vented by Captain Smith of the Madras Engineers, and a 
comparison of its merit with actual Practice has been made 
by Lieutenant and Quarter Master Moore of the 2d Batta- 
lion Artillery, which proves the instrument to be very correct, 
and hence very useful. 


Calculations on Captain Smith’s sliding Gunners scale, 
compared with actual ranges, charges, times of flight, and 
length of fuzes, ascertained from practice carried on at Saint 
Thomas’s Mount, with 8-inch and 10-inch Iron mortars. 
The object of this comparison being to discover whether, in 
the event ofan Iron 10-inch Mortar giving a range equal to 
one, marked onone of the scales, the calculations on that 
scale could be applied in practice with those Mortars. The 
scales were constructed and the compilations made for the 
purpose of being used with Brass Mortars. 


The sign + is prefixed in the column of remarks when 
either the charge, time of flight, or length of fuze, given by 
the sliding scale is in excess of the charge, time of flight, or 
length of fuze ascertained by actual practice ; and the sign — 
when less. 


On _ inspection of the Table, we see that the charges, time 
of flight, and length of fuze indicated by the sliding scale 
approach nearer to those usedin actual practice, when they 
are applied toranges under 600 yards, and that a greater 
difference is found to exist when the ranges are higher, but 
still to so trifling an extent as in no way to preclude the 
calculations on the scale from being advantageously adopted 
for practical purposes. 


If Gunpowder by any future improvement in its manufac- 
ture, should be rendered capable of giving higher proof ranges 
than at present, the discrepancy between actual results and 
the calculations on the scale will be slightly increased, that is 
to say, the deficiency in the latter will be greater. 
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Captain Smith’s Instrument was submitted to the Artil- 
lery Select Committee in November 1836, when they re- 
marked as follows :— 


The Committce can entertain but one opinion as to the in- 
genuily and talent displayed by Captaip Smith in the con- 
struction of the Gunner’s slide. 

2d. Itis seldom however, that the Practical Artillerist 
can have occasion torefer tosuch instruments, and let them 
be ever so well contrived, they cannot with any prospect of 
permanent advantage be issued to the Service for general 
practical purposes, for, in the most scientifically constructed 
instrument, it is impossible to guard against the discrepan- 
cies, caused by the variations in the dimensions of Ordnance 
and Projectiles and deteriorations which take place in 
gunpowder. 

3a. Captain Smith’s slide works remarkably well, yet, 
when necessary to consult authority, glancing the eye over 
Practice Tables, ready drawn out, would be infinitely easier, 
than working out the question on the slide. 

4th. Written tables can be corrected, renewed, and 
placed in the Gunners hands at a trifling expense, whilst in- 
struments are not only expensive, but once arranged, can- 
not be altered. 


5th. ‘The slide as at present constructed, will only serve 
for mortars, whilst the practice tables now in use, are con- 
structed for all kinds of Ordnance. 

6th. Captain Smith seems to think, he can supply any 
want, or remedy any defects in the present instrument : so 
much ability has been shewn in the arrangement of the 
present one, as far as it goes, that the Committee would 
gladly see that Officer entrusted with 1t3 modification. 


7th. If it should be thought advisable, to introduce such 
instruments into the Service, the Committee would recom- 
ynend an increase in the size, for it is with much difficulty 
that the pumbers and some of the lines of demarcation can 
be read off on the present slide, and it should be made of 
metal, as ivory or wood is apt to warp in hot weather. 
- 8th. The tables should be constructed for iron mortars, 
brass ones having become obsolete. 

9th. In the present ivory slide, there is @ mistake, copied 
from the tables in the Madras Gunner—viz. in the charges 
with powder of 1200 and 1400 yardz proof, the largest charge 
for the 13 inch, is given to the strongest powder from 500 
yards upwards. 
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HEAVY GUNS. 


In Garrisons, iron guns are used to keep an enemy at a 
distance and destroy his approaches. 


In the Field, to demolish embrazures, parapets, or any ob- 
struction that may bein the way of the advance of the troops, 
to enfilade an enemy’s works, destroy his defences or breach 
his walls. : 


Coast batteries armed with heavy guns are intended to 
keep off shipping or to prevent the landing of troops. 


To effect these purposes we have the ricochet, enfilading 
and direct fire. 


Enfilade Fire a Ricochet. 


The enfilade fire & ricochet was generally considered ap- 
plicable to all distances and to be of itself infallible. 


This colossal reputation was in all probability first ac- 
quired by enfilade fire, from being powerfully and judiciously 
ermployed,whilst it surprised by its novelty, and before means 
could be devised to ward off its effects. 


No shot fired with only a few ounces of powder can pos- 
sibly have sufficient force to penetrate through or break 
down a moderate obstacle, and consequently a ricochet shot 
cannot injure guns or troops which are well and closely co- 
vered by traverses. 


Previously to the sieges in Spain this nature of fire had 
been utterly neglected in England. 


Its character was taken on trust from the continental 
powers, who finding the reduced charge, most applicable to 
their brass guns, had an interested motive for vaunting forth 
its praise. 

In 1820 and 1821 a course of practice was carried on at 
Woolwich under Colonels Sir A. Fraser and Dickson of the 
Royal Artillery, and from it was assumed that about 400 
yards is the best distance for an enfilade a ricochet. That 
such fire is to be preferred to any other with the distance of 
600 yards from the object, but that beyond 600 yards fully 4 
of the ammunition will be thrown away, and consequently 
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‘ricochet firing can rarely bean advantageous employment of 
Artillery when precision is required at any distance exceed- 
ing 600 or 650 yards. 

In the defence however when directed against the ap- 
proaches, and parallels of a besieger, spread over an immense 
space, this nature of fire from its bounding and grazing, 
must at all periods ofa siege prove of great annoyance to 
working parties and guard of the trenches. 

Ricochet fire, would appear from the experiments, to en- 
joy a reputation in the attack of places beyond its merit, and 
‘mnost probably from the circumstance that in all regular and 
well conducted sieges, the enfilade batteries 4 ricochet are 
invariably seconded by a powerful fire of mortars on the 
faces or flanks of works, the Artillery of which these are in- 
tended to silence and the end being obtained, a degree ‘of 
credit is given to the fashionable and favorite fire a ricochet, 
which ought in justice to be largely shared with the mortars, 
for the late experiments justify the belief that without the 
assistance of heavy vertical fire, anenfilade fire & ricochet, 
cannot be rendered destructive along a face well traversed. 

Where means are limited and it is essential to success to 
make the most effectual and judicious use of the weapons 
and ammunition brought up, heavy gun batteries to fire 4 
ricochet should be prohibited. 


Enfilade Fire with full Charges. 


Experience has proved that an enfilade fire with the full 
charges of powder may be rendered extremely annoying to 
extensive and general lines of defensive works and will sweep 
along them, making many bounds from distances as great as 
1800 yards. | 

Against single lines such as a face or a flank, a shot fired 
from a distance to require the full charge, has little chance 
of striking the terre plein with precision, and no chance of 
making a second bound when the work is properly traversed. 
Indeed it is probable that its force would be generally on the 
traverses, which shells would far more powerfully destroy, 
beside which spherical case fired from 24-pounders at any 
distance exceeding, 600 or 700 yards to enfilade a moderate 
line, would be infinitely more destructive to the defenders 
than round shot. . 

Shells are absolutely necessary as Pioneers to level the 


projecting parapet. 


Breaching. 


The best method of forming a breach, is first to cut the. 
revetment towards the bottom when the ditch is dry ; and 
evel with the water when theditch is full, by an horizon- 
tal line, and at various distances by vertical lines ; to shake 
afterwards each portion of the walls, between two of the ver- 
tical lines, to cause it to crumble into the ditch, these cut. 
tings will the easier be made, when the shot has great velo- 
aity, because it only requires to produce this effect, to bury 
the shot in the masonry, without its being requisite to shake 
the contiguous parts, for this a velocity of 1400, 1500 and 
3600 feet will be sufficient. The destruction of the revet- 
ment being thus prepared, it is only necessary to break the 
mass between the vertical lines—to shake these parts, dis- 
unite them, and then the principal object must.be the tumb- 
ling to pieces, which will soon.take place. The weight of the 
materials and the spreading of the earth, will contribute near- 
ly as much to this, as the repeated shocks of the shot, which 
in such a case should not have the same velocity as when 
making the cuttings, they should not bury themselves in the 
masonry but shake it, and it will be sufficient for this, that: 
motion be communicated to the surrounding parts by shocks. 
alone, charges which. will give the shot a velocity of 1000 or. 
1200 feet, will anawer perfectly well for this, each gun in the 
breaching battery should fire the whole breadth of its embra- 
zure, and endeavour tounite the cuttings of those next to it, 
the two outer guns must direct their fire inwards, the revet- 
ment once-opened, salvos or vollies must be fired. 


To makea breach at 60 paces, experiment has proved, that 
500 rounds per gun, is sufficient ; with 24-pounders a breach 
may be opened at 900 paces, but the guns must be renewed, 
and 3or 4 times the quantity of ammunition will be necessary. 


Batteries to breach, fire as quickly as they can with preci- 
sion, about 25 or 30 rounds per hour, but as this rate of firing. 
is likely to injure the guns, and will not be kept up when op- 
posed by musketry, the average proportion may bestated at 
20 rounds. 


At the siege of St. Sebastian 3500 rounds were fired from. 
10 guns in 53 hours, great accuracy of range being at the. 
same time observed. It was at this siege where the British 
Artillery, shewed so much skill in firing over the heads of. 
their troops. The Artillery from 5 days continued firing, 
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knew the range precisely, and the practice against the high 
curtain was admirable ; for although the shot passed imme- 
diately overthe troops, on the face and foot of the breach, 
and swept away the defenders of the curtain it occasioned no 
casualties among the assailants. 


This tremenduous fire, although only maintained for 20 
minutes, had dismounted every gun but two, many of the 
guns had their muzzles shot away, 


Anexposed wall may be breached with certainty at dis- 
tances from 500 to 700 yards, even when elevated 100 feet 
above the breaching battery, and it is believed that in a case 
of extreme necessity, it would be justifiable, to attempt to 
batter down an exposed wall, from any distance not exceed- 
ing 1000 yards, but then the quantity of Artillery must be 
considerable, and it will require from four to seven days _fir- 
ing, according to the number of guns in battery, and the 
period of day-light to render a breach practicable. 


In forming a breach at such distances, it is absolutely ne- 
eessary (o commence battering the wall at its very foot, for 
this distant fire does not admit of such precision, and the 
whole face of the wall intended to be brought down, is struck 
throughout pretty equally at every round fired from the bat- 
tery, consequently the wall is never cut through in regular 
lines, as when battered from a distance of 50 or 60 yards, 
and brought down bodily, but the breach is formed by the 
bricks or stones, which fall successively, therefore if the fire 
be not at first directed very low, the rubbish from the upper 
part quickly accumulates in front of the lower part of the 
wall, and it becomes covered and sheltered from the effect of 
the shot before it has received any considerable injury, in 
which case the total quantity of stone, earth, and clay 
brought down, seldom suffices to make a good road over 
the portion of the wall, left standing untouched, which in 
some breaches will be found to exceed, 12 feet in height ; 
many shot will of course, in the endeavour to fire low down, 
strike the ditch, and be thrownaway, from want of eleva- 
tion, but such loss is not to be putin comparison with the 
greater chance it affords of forming an easy breach. 


In forming breaches froin such great distances, the fire of 
the batteries should be suspended during the night, but as the 
Garrison frequently attempt to clear away the rubbish, and 
often with considerable success, it is very desirable, that 
a constant discharge of grape or canister shot should be 
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kept upon the breach during the cessation from battering, 
and a liberal provision should invariably be made for that ser- 
vice in the proportion of ammunition brought up at every 
siege. 


At the late siege of Antwerp in 1832, a breach was form- 
ed from 6 twenty pounders brass, at a distance of 52 yards, 
and the following instructions were given by the French 
Commandant of Artillery. 


Effect to be produced. 


The revetment must be cut at the bottom horizontally, 
level with the water, the whole length of the breach. In 
order to ensure this, each gun must connect the cut made by 
those on its right and left, by ranging the whole breadth of 
the embrazure. ‘The outer guns to direct their fire first in- 
wards ; above this horizontal line, vertical ones will be cut at 
equal distances as high as the cordon. To effect this, each 
gun must fire right before it ; salvos afterwards must be 
used to shake the wall between each division, to cause its 
fall into the ditch, always firing from bottom to top. 


Charges. 


At first a few rounds are to be fired with 8lbs. so as gra- 
dually to heat the gun, afterwards the charges must be regu- 
lated according to the effect produced. 


Twelve-pounds of powder are required to commence cut- 
ting the revetment ; to complete the breach 6} to 4-pounds. 


Mode of Loading. 


The preservation of the guns requires that wooden bot- 
toms and wads should be used, attention must be paid to 
have the wads of different lengths, and that they are so 
used, as frequently to alterthe seat of the shot, in order to 
delay the rapid enlargement of the bore as much as possible. 


Pointing. 


In consequence of the proximity of the object, each gun 


should be pointedtwo feet above the spot it is wished to 
strike. 
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This battery fired for 174 hours,—viz. 6 hours the first 
day,—9 hours the second, and 2} the third day, 1197 round. 
shot were fired, 300 with a charge of 12lbs. and the remain-- 
der with that of 8lbs. 


Table of Iron Guns. 


‘Length of } af 
Nature of (Calibre Gun. | Bore. Weight 2 at ; 
Guns. w 0 ra a 8-s} 
= lele leleadol . oe” 
2 gig isle lees Ast 
= a & | °S) o = OD oe 
24-Pounder. |5.823 | dl 0 | 8 545 47/2 | 8 | 224 
is, 5.292 19101 815.751 42] 0 | 12 | 262 
12 ,, 623 | 9] 0 | sae 33 | 3 | 24 | 317 | 


Table of Powder allowed for various purposes with Trow 


Guns, 


Service charge a 


| 
- 
° 
5 
=: 
S, 
. 
— 


Nature of bp ce oe Te to | 3 

° on io) om ~ 

Guns. = E | = S S 2. =} 4 E = 

®) © = a = A rah 

Ibs. | Ibs. }Ibs. Joz. | Ibs. oz. [Ibs. |oz. |Ibs.|Ibs. 

24-Pounder..| 18 | 8 | 8 | 0| 6 u1 6 | 7 2 | 6 

is, I5}6 (6 10]5 | O'4 113) 12 43 

12 =, a4 | jo)s | 93 er: 
| 
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Zable of Shot for Iron Guns. 


|___Round. Caniste"| Spherical Case. 
Diameter | 
Nature of 2 g 2 | = (2 Ps Fe 
Guns. E 6 | elsis #aas| 
"} 3 OS ee gS Ot 
oe a © 13; 2 is mF @ 
— Va la leleglelele lolli 
) | 
-Poander. | 5.639} 5.584 ag s's0l18 4) 130! 6; 020) 0 
18 ee 5.124] 5.074 17, 8)85'18 2) 90) 5) O14)1 
Ini 64 12 8} 63) 4) 810 
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The number of men for the Service of iron Guns in 
Batteries, is as follows. 


24 Pounder...........-6 men 
18 99 e®eees#8seeeseeesees 5 33 
12 39 Seuesacawee oe 99 


The following is their disposition and duties. 
24-Pounder Gun. 


Ne. 1. Guides the gun into the line of fire with a hand- 
spike, points and commands. 

No. 2. Spunges, runs up and elevates. 

No. 8. s, runs up and elevates. 

No. 4. Serves the vent, runs up, traverses and primes. 

No. 5. Runs up, traverses and fires. 

No. 6. Brings cartridges, and serves 3 with shot and wads. 


18-Pounder Gun. 


Guides the gun into the line of fire with a hand- 
spike, points and commands. 

Spunges, runs up and elevates. 

Loads, runs up and elevates. 

Serves the vent, runs up, traverses and primes. 

Brings cartridges, serves 3 with shot and wads, runs 
up, traverses and fires. 


2 
9 


v4 
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12-Pounder Gun. 


No. 1. Serves the vent, runs up, points, primes, and com- 
mands, 

No. 2. Spunges, runs up, elevates and traverses. 

No. 3. Loads, runs up, elevates and traverses. 

No. 4. Brings cartridges, serves 3 with shot and wads, 
runs up and fires. 


Besides the men told off to the gun, there must be some at 
the magazine, to fill and issue cartridges ; when spherical 
case or shells are fired, some men must be appointed for 
filling them, and for cutting and fixing fuzes ; the man who 
brings up the cartridge, is also to bring up the shell or 
spherical case, 3 uncaps the fuze. 


The following Stores are required for the service of heavy 
ordnance in batteries. 

One spunge. | 

One wad hook and ladle—to be placed on the right of the 
gun, outside of 2, resting against the parapet, the spunge 
head and the wad hook uppermost. 


Four handspikes—two on each side of the platform close 
to the edge of it, points towards the parapet ; the points of 
the front handspikes about two feet from the hurter, the 
points of the rear ones should overlap inside to about the 
middle of the front ones. All bevelled handspikes are to be 
laid down bevelled side upwards. With garrison carriages 
a fifth handspike is required, and is placed close to the 
rear of the middle of the platform, small end to the right, 


One linstock. 


One portfire stick and portfire, are placed near the para- 
pet on the left side of the gun. 
Shot—piled on the left of the gun close to the front of 
se eee 
ads—if necessary close to the shot. 
One priming pouch, slung over the left shoulder of 
o. 4. 


One pricker 

One bitt steel 

One water bucket in charge of No. 5, behind him, and 
close to the parapet. 

When heavy guns are in position, and there is no parapet, 
the side arms are laid on the ground in the same order as 
before, about two paces from the gun and parallel to it. 


¢in the loops of the priming pouch. 
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Method of placing Guns in Battery. 


The guns ina battery are placed on platforms 18 feet 
ssunder,—the shot and wads piled on the left of them. 


Rules to be observed in laying and loading Guns. 


Ist. The Non-Commissioned Officers told off to each 
gun, takes the centres at the breech and muzzle with the 
perpendicular, and marks the line of direction with chalk. 


This however is not required where the centres have been 
previously cut in the metal, for although they may not be 
quite correct with reference to the level of the platform, any 
error will be quickly rectified after a round or two. 


2d. The gun is run back and loaded, the cartridge first, 
then ashot and a wad over the shot ; formerly two wads 
were used, one over the powder, and one over the shot. In 
sending home the cartridge, care must be had, that the seam 
is not placed under the vent. 


3d. The gun isthen run up and laid for the object, this 
must be carefully done by bringing thecentres in line with 
the object, and is effected by throwing the trail to the right 
or left according to circumstances. 


4th. Theelevation is next given—this, when there is an 
elevating screw is done with quickness and precision ; with 
quoins the work is slower ; in both cases, the quadrant is 
seldom required, and the eye will generally be sufficiently 
correct. 


5th. The gun isnext primed with loose powder, tubes 
being seldom or ever used. The cartridge is first perforat- 
ed with the pricker, the vent is filled with powder, and some 
of it laid for an inchand half in front, the powder is then 
bruised in order that it may inflame more readily when in 
contact with the matchor portfire. If the gun is not imme- 
diately fired, the priming should be covered with an apron 
until the word “ fire” is given. 


6th. Infiring, the match or portfire must be held, so as 
to touch the front of the priming, in order to be as far as 
possible from the explosion. 

7th. Portfires are dangerous in a battery, and heavy guns 
are seldom fired with such rapidity, as to require them. 
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8th. With iron guns, itis a good precaution to commence 
with low charges, so as gradually to warm the piece. 


9th. In long firing, wads of various lengths should be 
used, to avoid as much as possible making a lodgment in 
the bore, by placing the shot on the same spot. 


10th. Scaling is not necessary after the first day’s firing. 


llth. After scaling, great attention should be paid to the 
proper spunging, as from the smallness of the charge pieces 
of the cartridge bag frequently remain in the bore and if the 
gun is immediately re-loaded without careful spunging acci- 
dents may occur. 


Rules for calculating Charges. 


For the purposes of calculating the quantity of gunpowder 
requisite for certain equipments, or the means necessary for 
its transport , the charges are the same for all description of 
ammunition, viz. one-third the weight of the round shot. 


This, as a general rule, for the simplification of equipments, 
is no doubt good, but much should be left to the discernment 
of an Officer, who must be guided by the object he ‘has in 
view, and the strength of his powder. 


Too heavy a charge is objectionable, as it even diminishes 
the amount of effect, because : 


Ist. Being long, it shortens the length of the bore in 
front of the shot. 

2d. The first portion of the powder which ignites, forces 
before it, not only the shot, but that part also of the powder 
yet unignited. 


3d. The elastic fluid being very great, gets round the shot 
through the windage, re-acts to the rear, and tends to repulse 
it in acontrary way, so much the more violently, as the 
windage is greater. 

4th. Toolarge charges are mostly consumed outside the 
bore, and without effect, as is shown by the unignited powder 
which falls tothe ground. 


Theoretically, the best charge for a given piece of ordnance 
and its projectile, is that which is found entirely consumed 
at the moment the projectile reaches the muzzle—for then 
there is a minimum of powder used, for no part is uselessly 
consumed outside the piece, and there is a maximum of ve- 
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locity, produced by the successive combustion in the whole 
extent of the bore. 

It would be difficult however to fix the exact charge, so as 
to obtain such a result. 


The best rules are: 


Ist. The initial velocity of a projectile increases with the 
charge of powder to a certain extent, beyond which (for the 
same piece) an increase of charge gives a diminution of velo- 
city. 

2d. With the same charge, the velocity encreases, as the 
length ofthe gun is greater. The ratio of this increase is 
between the square and cube root of the length. 

3d. The ranges increase only as the square root of the 
velocities, in consequence of the resistance of the air, which 
retards the more as the velocity increases. 


4th. For the same charge, the ranges increase only as the 
fifth root of the length of the piece : for instance, with 
double the length, the range is only increased one-seventh. 


5th. The smallest diminution of windage produces with 
the same charge a great increase of velocity. 

6th. The increase of charge beyond a certain point, which 
reaches scarcely beyond one-third the weight of the projec- 
tile, gives but a small increase of range. 

7th. The most servicable charge, is proportionally greater 
for small calibres than for large ones, it should therefore be 
diminished as the calibre increases. 

8th. The weight of the servicable charge should be less- 
ened as the length of the piece diminishes, and also when the 

rojectile being hollow, becomes specifically lighter: since 

bot of these circumstances lessens the quantity of powder 
which can be entirely consumed before the projectile quits 
the piece. General Scharnhorst made some very extensive 
experiments on the influence of the charge on the range. 
The guns used were 12 and 3-pounders, eighteen calibres in 
length and fired with round shot, with an elevation from 1 to 
4 degrees, and with charges of +’s, 1'y, rs) +x» 1%, the weight 
of the shot. 


The ranges of the first graze were as the numbers 19, 22, 
23, 26, 27, thus the double charge only increased the range 
in the proportion of 19 to 23, and the treble charge in that of 
19 to 27 for this kind of ordnance. 
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Other experiments made at Strasburgh proved that with 
a 6 pounder the charges successively increased from one- 
fourth to one third and from one-third toone-half the weight 
of the projectile, gave but small increase of range. 


In 1740, a24-pounder was tried with an elevation of 4 
degrees with successive charges of 8, 9, 10, 11, 12, 14, 16, 
18 and 20lbs, of powder, and the ranges, the mediums of 4 
hats were 800, 828, 850, 866,833, 844, 949, 975 and 970 
yards. 


On the conclusion of the last Mahratta War, the late 
Lieutenant Colonel Dalrymple, C. B. who commanded the 
Artillery with Sir Thomas Munro’s and General Pritzler’s 
Divisions in the Doab, where they had a great deal 
of breaching duty, stated the Madras powder has been 
‘‘ brought toa stateofgreat strength and perfection since 
‘* my arrival in India, so much so, that I observed 44lbs. of 
‘* the present powder, fully equal to 6lbs.of the former pow- 
“* der for all purposes of common service. 


Tron guns at several sieges during the last war, were 
“ perfectly destroyed in their vents, by using what is consi- 
“dered the established charge both in this country and in 
‘¢ urope, viz. one-third of the weight of the shot, or 6lbs. for 
“an 18-pounder, and 4]bs. for a 12-pounder, and this I could 
“only ascribe to the extraordinary strength and good quality 
“ of the powder. 

‘© Being aware of this circumstance I directed a reduction in 
“ the charge for battery service with the Artillery under my 
“ command, using for iron 18 pounders 44 instead of 6lbs. of 
“ powder, and for 12-pounders 3 instead of 4lhs. and found it 
“a most sufficient charge for all the purposes of a siege.” 


HOT SHOT. 


Hot shot is much used in firing from coast batteries 
against shipping: at the siege of Gibralter, the floating bat- 
teries of the Spaniards were destroyed by it. 


Method of Heating Shot. 


Various kinds of furnaces have been tried, but the most¢ 
complete is a wall, fig. 33, through which the nose ofa large 
forge bellows is made to pass, with an iron grate on the 
opposite side, raised about a foot and a half or two feet, the 
grate projects from the brick wall, and is composed of cross 
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bars so as to admit of shot of different sizes resting on them 
without passing through, they are then covered with brat- 
ties and firewood. After the grate is once heated, which 
takes from 30 to 45 minutes, shot will be brought to a red 
heat in about 15 or 20 minutes. 


It has been ascertained by experience, that shot ought to 
be heated to a degree a little Lelow ignition or the red heat. 


If the heat be less, the object struck will not be set on 
fire, if it be more, the shot will not fit the gun so well, on 
account of its expansion, and the service will be impeded 
by the speedy heating of the gun itself, or the shot is liable 
to split on striking a hard substance. 


Portable Furnace. 


There is also a portable furnace, fig. 34, but which has 
been objected to on the following grounds :— 


Ist.—In the vicinity of the grate, the combustion is so 
rapid and intense as to burn, scale, and even melt the shot. 


2d.—These heated shot cannot be taken out without re- 
moving the others which lie upon them. 


3d.—If those can be duly heated, the others below them 
will necessarily have been exposed to all the consequences 
of a fire too intense, and if not rendered unfit for service, 
they will at all events be so hot as to require a long time to 
cool; on the other hand, if the excess of heat in the lower 
_ part of the furnace be avoided, the upper ranges of shot 
must be taken out, while'yet unfit for service, and suffer a 
degree of exposure which must retard their subsequent heat- 
ang, to the detriment of the service, and waste of time and 
fuel. In addition to all these most serious inconveniences, 
the necessary and speedy destruction of the furnace must 
be taken into account. 


The bars or grate of this structure from their vicinity to 
the most active portion of the fire, must undergo a consider- 
able degree of heat, and since nearly the whole weight of 
the shot and fuel rests upon them, they are liable to be bent 
and destroyed in a short time. 

Should there be no furnace at hand, shot can always be 
heated by digging a hole in the ground and screening it 
from the wind. 

The charges for hot shot should not be greater than 1-6th 
or 1-5th weight of shot. 
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Directions to be observed in firing with Red Hot Shot. 


lst.— Officers in charge of guns, are carefully to examine 
the cartridge bags, that they are sufficiently close in their 
texture as not to admit any powder working through, car- 
tridges of strong flannel are best for this use. 


2d.—The cartridges to be gent home gently with the ram- 
mer head, or for greater éociefy with the spunge head, which 
will bring out any particles of powder; upon the cartridge a 
high dry junk wad, with one blow, upon this a high 
soaked wad with two blows. : 

3d.—The hot shot being cleared of dust or dirt and gaug- 
ed, brought on the carrier, is to be put in the gun, the man 
at the carrier end furthest from the grate, letting go his 
handle as soon as the shot has entered the gun, that his fel- 
low carrier may take it to the grate or furnace, to be ready 
to bring fresh shot. 

4th.—The gun being elevated one degree, will allow of the 
shot rolling home, alow soaked junk wad to be set home 
over the shot. 

The foregoing precautions being strictly attended to, and 
which must be the duty of every Officer and Non-Commis- 
sioned Officer in charge of guns, to cause being observed, 
the gun may be run up, pointed, and elevated with as little 
danger as with cold shot, 

Wads should be well soaked and the water well squeezed 
out, that a drop of water will not come from them. 


NIGHT FIRING. 


Night firing when necessary, is generally limited to a few 
rounds at intervals, for the purpose of general annoyance, 
and to disturb working parties, also to prevent repairs being 
made to breaches. 

Grape shot is frequently fired during the night—the fol- 
lowing precautions must be taken. 


The gun having been properly laid during the day, a bead, 
or piece of timber of a proper scantling must be nailed or 
screwed to the platform, inside the felloe of each wheel, and 
parallel to the object line, and two shorter pieces fastened in 
like manner outside of the cheeks of the carriage at the 
trail, or if using a traversing platform on the rear sleeper, 
so as to secure the trail plank. 
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A lanthorn will be required in order to adjust the eleva- 
tion; another method is to chalk the carriage and platform 
in different places, and when the gun is run up after firing, 
these marks should be made to correspond. 


RANGES WITH HEAVY GUNS, 
ROUND SHOT. 


Eleva- 


Eleva- Eleva- 
tion. Range. tion. Range. tion. Range 
P.B. | 400 21 1250 4k 1700 
t 4 500 | af 1300 5 1800 
tf 600 Qs 1350 5h 1890 
Fi 700 3 1400 6 1980 
| 800 3 1450 6} 2064 
1} 900 | 3t 1500 | 7 | 2148 
14 7 1000 | 38 | 1550 | 15 3500 
13 1100 d 1600 
2 1200 | 
RICOCHET PRACTICE. 
| 24-Pounders. | 18-Pounders. | 12- Pounders. 
@ gi @ gi 2 i 
Distances. | Charge. | § S| Charge 3 ,9| Charge. 3.8 
ee i * <3) 
400 |0 12 es! ol 10| 4 0 | 8 | 43 
400 |0 | 10 4 0| 9] 631 0! 6 6; | 
400 0 8] 11 0; 6] 8 0; 0}; 0 
600 l 8: 4 ] 2/5 0; 12 | 43 
600 1) 4{ 5] 1! of 3] 0} lo! 6 
600 |1 | oO| 63] of 12/7f! of 8] 72 
800 2 0 1} 127183 I 4/3 
soo. }1 |] 8! sil 1] 8) 42] 1; of 4 
goo | 1 2 gi} 1] o| 7 | o | 12 6 | 
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Common shells for ricochétting with small charges, may 
be used from the 24 and 12-pounders. ‘The 53-inch and 4! 
shell will answer for them; there are no shells excepting 
spherical case, cast for 18 pounders. 


In consequence of the very small charges used in ricochet 
fire, care must be taken to spunge the gun well out after 
each round, for the same reason that it is enjoined after 
scaling. 


SPHERICAL CASE SHOT. 


12- Pounders. | 


18-Pounders. 


24-Pounders. 


REE ER EO ED Qe TEED 


. Distances. 5 & S ES S Eé : 
deg. |inches.| deg. |inches.| deg. inches. 
650 | I 2 1} 2 Ii | .2 
900 13 | 35 | 2 4 | We |.4 
, ; 3 .575| 2k | .595 
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CANISTER SHOT. 


Canister shot is seldom used from heavy guns, excepting 
in repelling an attempt to storm the batteries, or in firing 
into breaches, to prevent their being repaired. 
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LIGHT GUNS AND HOWITZERS. 


Field guns take so prominent a part in all engage- 
ments that the best mode of using them should form an 
important part in the study of every Officer. 


An Officer ignorant of his duty will commit num- 
_ berless blunders which the enemy will turn to advantage. 


It may so happen that he will cease firing, and leave 
his position when he should not, he will be unable to open 
his fire until too late, he will uselessly expend his ammuni- 
tion producing no other effects than loud reports, and find 
himself short of ammunition when most needed. 


To shew how to avoid these errors a few remarks may 
not be out of place; it is impossible, however, to lay down 
rules for all the cases which may occur on service, for much 
must depend on the nature of the War, the country engag- 
ed in, and the views of the Commander of the Forces. 

Hilly and swampy countries, or those intersected by 
ravines, will always retard the advance of the Artillery, 
principally if moving in large batteries. 

When approaching an enemy every thing should be 
in readiness, “matches lighted, small stores distributed, and 
every man at his post of exercise, elevating screw so ar- 
ranged as to leave the piece ina horizontal position when un- 
limbered. ‘The ‘l’races and Harness or Gear well examined, 
water buckets filled and padlocks removed from limber and 
ammunition boxes. 


The battery advances as the ground will permit, ei- 
ther in column or line generally. Infantry attack an enemy 
incolumn, Cavalry in line, Artillery in coluinn by divisions 
when it is intended to deceive the enemy, or conceal the 
number of guns. 


When in pursuit of an enemy one battery advances 
while the other fires. 

The Artillery commences the action at a distance; it 
is able to act when other arms are powerless, it must protect 
the deplovment of an Army and support the wings when not 
covered by natural obstacles. It saves the Troops by draw- 
ing on itself the fire of the enemy; it destroys all tempo- 
tary obstructions thrown up by the enemy to retard the 
march of the army, finally it secures victory by concentrat- 
ing its fire on the most important point of attack, or pro- 
tects retreat by restraining and keeping the enemy in check. 
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Commence the action with the heaviest calibres and 
with only a portion of guns, do not fire at first on the point 
intended to be attacked, so as to deceive the enemy, when the 
critical moment has arrived concentrate all the fire on one 
point and not cannonade the whole line—do not offer a flank 
to the enemy’s Artillery, unless by it, prompt and decisive 
effect may be produced. 


Endeavour to teke the enemy in flank—if this is of 
no great extent, take up in preference a slanting position 
which will admit of firing on the Troops at an angle of 
about 20 degrees, as you advance, this angle must gradually 
‘disappear. 


The principal object of Artillery in action is the ene- 
my’s Troops, and never their Artillery, unless the Troops 
are sheltered and your own suffer from their guns. Seldom 
will the destruction of one battery cause the retreat of the 
other Troops, whilst the retreat of the attacking columns 
will necessarily involve that of the Artillery. If obliged to 
fire on the enemy’s Artillery take them in flank—fire with 
rapidity whenever they unlimber or limber up, and endea- 
vour to dismount them with your guns, while the howitzers 
continue to play on the Troops. 


Rapidity of firing should however be regulated by the 
certainty of execution. 


At great distances study to point with care, rather than 
to fire quickly. 


To avoid useless firing, observe well the effect of each 
rcund when firing at long ranges. | 


In order to observe your fire, whenever _practica- 
ble open your battery to leeward, and place yourself to 
windward, as the engagement becomes more serious, your 
fire should be more animated ; when within good range of 
canister shot, there is no longer any laying of guns, fire at 
point-blank attending only to true direction, and at crztical 
moments the fire may be quickened by spunging only every 
third or fourth round. 


Round shot is more destructive than canister, and the 
latter should only be used at shorter distances. Do not 
change your elevation or direction immediately after each 
round, but where several rounds have carried too much to 
the right or left, fallen short of or beyond the object, either 
direction or elevation must be rectified. 
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Hf you have two guns fire alternately, so that when 
one is fired the other is being loaded ; when superior to the 
enemy in number of guns fire several together. 


The fire of batteries of position should be kept up 
with the greatest steadiness and regularity, the time between 
each round should be regular so as to keep up a steady fire ; 
it is imprudent to fire a number. of rounds and then cease 
firing for a time. 


Should the enemy’s Cavalry be at the distance of 


1000 yards from the Infantry which it is to charge, it will: 


move over the first 400 yards at a walk approaching to a gen- 


tle trot in about 44 minutes, the next 400 yards at a round. 
trot in 2 minutes 3 seconds, and the last 200 at a gallop in 


30 seconds, the whole amounting to 7 minutes 3 seconds. 

When great precision in laying is not required; @ gun 
ean fire 2 rounds of round shot in a minute, or 3 rounds 
of canister which requires less time in laying ; each gun might 
fire 9 rounds of round shot upon the enemy during the first 
400 yards, one round of round and two of canister in the 
next 400 yards, and two rounds of canister during the last 
200, making a total from each gun of tenrounds of round 
shot and four of canister. 


At the distance of 800 yards the range of common. 


shot can be little depended on, at 400 it becomes more cer- 
tain, but at 200 it is truly destructive; therefore, when an 


enemy isat the first named distance (800 yards) your fire. 


should be slow, merely with a view to interrupt his manceu- 
vres, and it also allows time; level your guns well at the 
second distance (400 yards) and fire briskly to check his. 


m.arch, and at the third (200 yards) quickly to break. his. 


line. 


Round shot should he used from 350 yards upwards.. 
The use of canister should begin at 350 yards and the quick- 
ness of fire increase as the range diminishes. 


Double charges of canister may be used at 150 or 
160 yards, spherical case should not be used at a less range 
than 650 yards. | 


Should the enemy be formed or forming behind a ris- 
ing ground, or take post in a wood, shells should be fired. 


Great attention is necessary not to cease firing round 
shot too soon in order to begin with canister; if the ground 
be not favorable the greater part of the balls are intercepted ; 
round shot is true to its direction, and in ricochet hits the se- 
cond line, if it misses the first. 
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Fire slanting at a line, direct at a column, with rapi- 
dity on the deployment of columns, slowly when beyond point- 
blank, with vivacity when within; never fire on Riflemen or 
single Soldiers. e 

In firing at a battery do not fire at any particular 
piece. 


If the object it is wished to fire at is not seen, ob- 
serve fixed marks near the spot so as to direct the firing. 

When the enemy advances, fire rather in front of him, 
and when retiring rather beyond. 

Fire canister against a line; round and spherical case 
shot against a column, and a line taken in flank. The same 
against all ol,jects which have a greater depth than front, 
such as brilges, defiles, streets, gateways, &c.;use roundand 
spherical case shot against Infantry; canister and spherical 
case shot against Cavalry. Fire round shot at men defend- 
ing themselves in houses. Only fire canister on firm and 
hard ground. To destroy a building fire round shot against 
the walls and through the windows. 


Use the direct or ricochet fire indiscriminately when- 
ever you can take an enemy in its greatest length. Fire di- 
rect, and not in ricochet against the enemy’s guns. 


If you fire froma distance, attend more to the length 
than the depth of aline. If there is any difficulty in raking 
an enemy’s line, attack it in front in preference to going from 
the protection of the Troops which escort the battery, or 
going from the Troops you may be sent to protect. 


Avoid, in the heat of action, being drawn on unfa- 
vorable ground, the retreat of the enemy may be only a stra- 
tagem to draw youon. If the enemy fires on your battery 
extend your guns as much as possible so as to render his fire 
more scattered. 

With guns of inferior calibre to those of the enemy, you 
must approach as near as possible, keeping beyond canister 
distance. Inan attack do not keep too near the flanks of 
your own Troops for fear of firing on them: in a retreat the 
case is different there is no fear of firing on one’s own Troops. 
When the Troops come to the charge fire on those nearest 
at hand to support the attack. 


Howitzers are particularly useful in enfilading or rico- 
cheting works or ‘Troops, in firing into breaches to clear 
away the rubbish, and against mud walls where shot would 
only form a perforation, whilst shells act as small mines, 
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In firing at Troops,, common shells -should be made 
to strike a little in front, and plunge into the line or column 
fired against. 


Canister requires greater elevation to be given when 
fired with howitzers than with guns, it spreadsso much as to 
be of little effect unless the enemy is very near. The effect 
of canister shot always depends on the nature of the ground, 
when it is fired overravines and vallies to any distance the 
etfect is very small, on soft ground the effect is also limited, 
on hilly ground where the balls cannot rebound no great 
effect is to be obtained, the most advantageous situation to 
employ it in, is upon hard level ground, where the balls 
rebound several times after grazing. 


Spherical case should be made to explode full 50 yards 
in front of the Troops, much steadiness and care is re- 
guired in loading the new howitzers, the wooden bottom is 
apt to turn up, and cause the shell to jam against the 
upper part of the bore. 


The new howitzers are much longer than those for- 
merly inuse and their weight ismade to correspond with 
guns in the same battery, they havea long range, carry very 
correctly, and when fired at point blank make innumerable 
ricochets. 


Round shot has been recommended, but as from the 
smallness of the charge they would be useless in breaching, 
itis better to carry the usual proportion of shells, canister 
and spherical case shot, than diminish their number by the 
admission of a few shot which are inferior in effect. 


It is scarcely necessary to caution an Artillery man 
against abandoning his guns, and allowing them to be taken 
by the enemy, yet there are situations in which ‘“ the men” 
are more valuable than “ the ordnance,” guns may be easil 
replaced, men not : it however requires an established cha- 
racter ard great judgment in an Officer to be able to act on 
sach occasions with decision and propriety. Asa _ general 
rule, guns should never be abandoned, the last discharges are 
the most destructive and may turn the fate of the day; at 
all events a protracted resistance will ever redound to the 
credit of the Artillery. When itis resolved however to aban- 
don guns, they should be spiked and disabled in every pos- 
sible way, the spunges broken, ammunition, &c. destroyed, 
and carriages burnt if time will permit, every thing should 
be done to prevent the enemy being able to use them. 


108 


Table of Light Guns and Howitzers. 
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Table of Shot for Light Guns. 


: Sphe. 
Round. | Canis- | veal 
— ——— ter. | ae 
: . ; 
Diameter | | | 
aig 
— ® 
Nature s s | a Hs | a 
OF ps] Filey |e eg hee 
ORDNANCE. £ E : = | < ia | -o 
3 & aa | ee 
; . tad. 
a nN 
Eye Wall ctelele!s 
& a= \|= 2'S8 iz ze 
le 7 | 


OZ. 


Brass 9 Pdr.,...,.4.1 ier | ney 60 


| at 70 
| 

90 owes a 3.532 515 ‘4 6 sey 
yo, D8 55 as i 2.803 2115, A ] 


Poi 


Table of Shot and Shells for an 


~~ 
~~ 
fer) 


@ 


Canis- | Sphr. Case. 


| Shells Common. 


| Diameter. | ter. 

; 2 v 

NATURE OF F . || e | is = 

Orpvnance. |} 5 = ee |e a me 

~ 2) @ fa 

| | 3 2 |? - $14] "to 

o = l @ ae) rb) = o 

Sleils Kkist teas 
dal alae eb lela 
2/1§ Iziz lsi4@ so 

Iron 10 inch. ll9.88 log RR 0 | 
8 ,, {7.95 |7.85 | 41) 3) 337 156 | 6 
Brass 24-Pr. [5.62 |5.57 | 15.0 J9019 | 4.130 (20 , 0 
» 12. ,, 14.476 4.432! 7 8 !7612 1 8! 63 110] 2 
» Stin. hy|]5.62 [5.57 || 15, 0 |'9019 | 4 130 | 20 | 0 
» 42 ,, | ||4.476 a i 8 wag "| 68 ie 2 
| 


111 


Number of Men, Disposition and Duties in the Service of 
Light Field Ordnance. 


Not less than 6 men, (unless from necessity) will be post- 
ed to any description of Ordnance, except the smaller natures. 
When the Detachment congists of less than 6 men, the 


higher numbers are struck out and additional duties imposed 
on those remaining. 


Tico Men.—No. 1, Commands, lays, serves the vent, and 
fires. No. 2, spunges, loads, and serves ammunition. 


Three Men.—No. 1, Commands, lays, serves the vent, and 


fires. No. 2, spunges. No. 3, loads, and serves am- 
munition. 


Four Men.—No. 1, Commands and lays. No. 2, spunges. 
No. 3, loads, and serves ammunition. No. 4, 
serves the vent, and fires. 


Five Men.—No. 1, Commands and lays. No. 2, spunges. 
No. 3, loads and serves ammunition. No. 4, serves 
the vent. No. 5, fires. 


Siz Men.—No.1, Commands and lays. No. 2, spunges. No. 
3, loads, No. 4, serves the vent. No. 5, fires. No. 
6, serves ammunition, 


Seven Men.—No. 7, attends the limber, and serves ammu- 
nition to No.6, and occasionally changes with him. 
‘The other numbers as before. 


Eight Men.—No. 8, assists No.7, and occasionally relieves 
No. 2. The other numbers as before. 


Nine Mem.—No. 9, attends the ammunition waggon. The 
other numbers as before. 


The following Stores are required for the Service of Light 
Field guns and howitzers. 


1 Spunge. 1 Portfire Stock. 
1 Priming Pouch. 1 Auger Fuze. 

1 Pricker. 1 Box dredging. 
1 Bitt. ! Funnel. 


1 Saw. 1 Worm. 
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1 ROS ve- Jaws ted Coteuieusexueaes l Bucket. 
1 Driver and Setter,.......e.eeese+ 1 Lintstock. 


Method of placing Light Guns in position. 


The Officer Commanding a battery should be in com- 
munication with the Commandant of the Troops relative to 
the position of the batteries. He must know the principal 
points of attack, in order that he may dispose of his bat- 
teries so as not to interfere with the march of the other 
Troops and not to take up positions which would be better 
occupied by others. 


Batteries attached to Divisions and marching with them, 
must be detached from them to be placed in position 
during an action, on such points as may be fixed on by the 
Commandant. 


3. Taking upa position with a battery requires a perfect 
knowledge of its power, so that according to the ground and 
the distance, it may do all the mischief possible to an enemy 
without being unnecessarily exposed. 


To know and be able to judge correctly of distances 
is of the greatest assistance. From 220 to 230 yards all 
the parts of a man’s body are distinguishable by a person 
with common sight. From 400 to 480 yards you can no 
longer see all the parts, but you do the head, the body, the 
arms and motions, as well as the muskets of the men, this 
is a little beyond point-blank distance. At 600 yards the 
head and lower parts of the body are still to be distinguish- 
ed. At 700 and 800 yards the body appears a lengthened 
form, the legs of men in motion and that of the arms ex- 
tended or sideways are still distinguishable. At 900 and 
1000 yards the files and movements of Troops are still to 
be distinguished. 


At 300 yards distance cut the ground short of the feet. 
y, 400 ,, «acess 55 oeeee-point the gun at the feet 


99 500 99 eeeacee 99 eeeeneve 39 ooo... thighs. 


“~. (600% 4. oseG6e ui. dkaaee: Sy sdeeuteabody: 
ag ROO’ 25> < Reena. yy. - eee es 9» «6 wee Shoulders. 


” 800 ry) evceone 99 ee neen 99 ee ees ead. 
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In taking up a position stony ground should be avoid- 
ed; in an open country the Artillery formed in large or 
small batteries which mutually support each other is gene~ 
rally placed in the wings, in front of the interval between. 
brigades, in front of columns whilst forming, generally in 
all the weak and menaced points. If the ground is inter- 
sected, the Artillery must take advantage of all favorable 
spots and avoid all others. Small heights will enable the 
fire to be condensed and discover the enemy at greater dis- 
tances. Villages are equally favorable as they reduce the 
attack to the opening of the street. 


Do not place your guns on the highest grounds, one- 
third of the shot which would reach the object if fired from 
alevel plain would be lost; a gentle slope is preferable. If 
obliged to occupy heights, have some guns on the sides and: 
lower down so as to command the bottom of the heights. 


Take advantage of broken ground 'to cover your guns, 
or whenever there is time erect artificial ones. 


A small epaulement two or three feet in height along: 
the extent of your front, will protect you from. musketry and 
canister shot. 


A small rise in the slope of a terreplein or platform is a 
good position. If as far as 200 or-300 yards in front of: 
your position the ground is swampy and broken up by holes 

ravines, the enemy’s shot will not injure you. It is 
wever necessary to remark, that although these positions 


ere good for defensive operations they tend.to clog move- 
ments, 


On ground not level and undulated, a front forma- 
tion between two hillocks perpendicularly to the direction 
of the valley is worst of all. If there is a valley between 
you and the enemy, ricochet firing is useless, in such a cir- 
Cumstance endeavour to command the enemy. If you oc- 
Cupy a wood, you must cut down the wood near the position, 
throw up an abattis, place the guns en barbette, and enfilade. 
the communications and roads—take up positions between 
the openings and cover yourself as soon as possible. 


An Officer Commanding a battery is under the orders 


of the Officer Commanding the Division to which he is 
attached, 
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Before an action he ought to know the dispositions 
for attack and-defence, the ground to be occupied and the 
object to be accomplished. 


He should direct the elevation and nature of ammunition 
to be used. 


He should watch that the ammunition is not thrown 
away. 


He should reconnoitre the ground in every direction. 


_He should always know the exact state of his ammuni- 
tion and where to get fresh supplies. 


After an action, the Personel and Materiel of the 
battery should be carefully examined and all wants and 
repairs promptly made. ' 


All the Limbers should be filled with the remaining 
ammunition, and the empty waggons sent for fresh supplies. 


The Officer Commanding should forward a report in 
which is fully detailed the actual state of the battery, the 
conduct of all, the different positions he took up during the 
action, the effect his fire appeared to produce and the beha- 
viour of all those who may have distinguished themselves. 


Method of laying a piece of Ordnance. 


To lay a piece of Ordnance is to place it in such a post- 
tion, that the shot may reach the object, which it is intend- 
ed to strike. 


For this purpose it is necessary, 


That the eye of the person who lays the gun, and the two 
notches one on the top of the base-ring, and the other on 
the swell of the muzzle be brought into a straight line with 
the object. 


That the proper elavation be given to throw the shot the 
required distance. 


The line of direction is taken entirely from the trail, which 
by a little practice can be done with facility and great cor- 
rectness, the trail being traversed by No. 1, by means of the 
handspike. 
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The elevation must be given at the breech. 


When the gun is laid, so that the notch on the top of the 
base ring and the notch at the top of the swell of the muzzle, 
coincide with the object, the gun is said to be laid by the 
line of metal. In this case, in consequence of the dispart, 
which is half the difference between the diameter of the 
gun at the base-ring and at the swell of the muzzle, the 
gun will always have some elevation, this will be greater or 
less according to the length of the gun, and the difference 
between the diameters. In general it is about one degree. 


Howitzers have a piece of metal cast on the muzzle which 
1s also called the dispart, sothat when the howitzer is laid 
by the line of metal itis point blank. This equally applies 
to guns which have a dispart. 


The tangent scale must be used for all elevations above 
three degrees, and indeed it is better to use it whenever the 
elevation is more than the line of metal. It is divided into 
quarters of degrees, the length of which depends on the na- 
ture and length of the gun. When it is used, it should be 
drawn out till the required elevation appears just at the top 
of the pipe, when the screw is turned to fix the scale. The 
line of direction is given as before from the trail, and the 
elevation. from the breech, by lowering it till the notches in 
the top of the scale and at the swell of the muzzle coincide 
with the object. 


When great accuracy is required, the line of direction 
should be taken at the breech by the line of metal and the 
elevation given afterwards. 


When one wheel stands lower than the other, the gun 
will throw the shot out of the direction towards the lowest 
side, if it be laid by the line of metal; it should therefore 
not be laid directly on the object, but an allowance should 
be made, which must be increased in proportion to the dif- 
ference of the level of the wheels and the increase of range. 


Upon giving the word “ Load” No. 1, takes hold of the 
end ofthe handspike with the right hand, and the centre of 
it with the left, placing his left knee against his left hand, 


116 


and bending over it, the right knee slightly bent, he looks 
over the top of the gun and gives the direction. He then 
steps up to the breech to give the elevation, which he does 
by taking hold of a horn of the elevating screw, drawing back 
the right foot and bending over the left knee. In the drill 
of Recruits No. |, should be made to name the elevation and 
range previous to stepping up to the breech. 


Night Firing. 
Light guns are seldom required to be fired at night as it 
ereis tends to waste ammunition. 


When guns are kept in position at night in cases of sudden 
alarm, they should be loaded with canister and the charge 
ene in the morning which can easily be done with the wad- 
hoo 


Ranges with Light guns — Round Shot. 


om ee re 


Elevation. ion. | 9-Pounders. | 6-Pounders. | 3-Pounders 
sae | yards. | yards. | yards 
P. B. 300 200 | 

1 400 300 

4 500 400 

3 600 500 

1 700 600 : 

1 175 650 

14 8.50 700 

12 925 750 

2 1000 800 

2k | 1050 850 

2k 1100 900 

23 1150 950 

3 1200 i 1000 | 
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Ranges with Howitzers with Common Shells and 
Service Charge. 


rerer \jt2-Pounders. ||5$-ins. heavy.|| 4%-inches. | 
Ws e @ a * o @ ie : e Py) ie f ° 
ia] 3 | B\Es) 2) B23] 3] 2 \e| 2 |? 
alm le lH] | ele-lele lel le 
wols | 2 wo | os | wf] wf] of «2 | &, o 0 
= 2/212 elele(ggleale 
| | 
P.B.} 0 | 250)/P.B.| 0 200) 1 | 4 453 4 .63| 500 
0 309 3/0 (250; 2! .8 595,| 6 .8 | 600 
{ 0 | 3501 4/0 |300/ 3{ 8} 666'10/1.13] 8 
310 400; 210 {350 4 | 1.0] 847) 12) 1.44/1000 
rt |b {45011 | 1$ 400}! 5 | 1.2! 957'114! 1.6 11200 
| 12 | 13 | 500 | i" 2 |450]| 6 | 1.41173) 
14 | 2 ; 550! 14 | 23 1500) 7 | 1.81149, 
12 | 24 | 600,| 14 | 3 550] 8 | 1.6 1355 
2] 3 |) 650, 2 | 3} [600 9 | 1.6,1585 
1 21 | 3h | 700] 24 | 4 |650)| 10 | 2.01853 
2414 | 750] 24 | 44 |700, 11 1.811793 
23 | 41 | sno]! 22! 5 I750i| 12 | .2)1686 
3 15 | 850] 3 | 53 oy o| of oO ! | 
Spherical Case Shot— Guns. 
9-Pounders. I] 6- Pounders. 
| Range | sg | | Range. 
2 
@a/ 8 E 2 se is] & é 
2z{a|l&/é& | gle] &|é 
deg. | ths. | yards. | yards. || deg. |ths. | yards.| yards. 
1 2 640 | 920 || 13 | 2 | 570]! 800 
13 | 3 soo | 1060 || 13 | 3 | 720] 930 
2 4 930 | 1180 |; 2 | 4 845 | 1040 
2 5 | 1050 , 1290 || 26 |5 | 955 | 1145 
3t | 6 | 1160! 1390 || 38 | 6 | 1060 1240 
3 | 7 | 1260! 14x0]| 4 17 | 1160] 1335 
43 | 8 1360 | 1570 || 4% E 1255 | 1415 
53 | 9 1455 | 1655 |} 5$ | 9 | 1345] 1500 
54 | 10 1 155511700 || 5% | 10 | 1430 | 1580 
64 | 11 | 1640 | 1820 || 6% | 11 | 1510 | 1655 
| 7t | 12 | 1585 | 1725 
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Spherical Case Shot— Howitézers. 
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CARRIAGES USED FOR THE CONVEYANCE OF 
HEAVY ORDNANCE AND ORDNANCE STORES. 


PLATFORM CART. 


Fig. 40, 


A platform cart consists of a wooden floor supported on an 
axleand wheels ; it is used for the transport of all kinds of Mi- 
litary Stores, and will carry 1200 lbs. weight with 4 bullocks 
and 700 lbs. with 2 bullocks. 

This carriage has wooden naves with metal boxes, to pre- 
vent the friction of the axletree. 


MORTAR CARTS. 


Fic. 41. 


A mortar cart is nothing more than a large platform cart, 
having 8 lashing rings, 4 on. each side, it will carry one 10 
inch, or two 8 inch, or four 5} inch mortars with beds com- 
plete : 13 inch mortars are seldom or ever used on account of 
their weight, but if necessary to transport them they must 
be slung to a transport carriage. 


STORE WAGGON OR CART. 


lic. 42—43, 


The store waggon or cart, is the same as the platform 
cart, only it has sides with two lids and a partition in the 
centre. The waggon is made with a limber and the cart 
without. These carriages have brass naves and the wheels 
and axletrees correspond with those of the 6 pounder gun 
carriage and limber. 


FORGE WAGGON OR CART, 


Fie. 44—45. 


The forge waggon or cart, is the same as a store cart, ex- 
cepting it has no lidor division in the centre, but carries a 
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stand with a pair of large forge bellows. The waggon is made 
with a limber and the cart without. They have brass naves, 
and the wheels and axletrees correspond with those of the 
6 pounder gun carriage and limber. 


AMMUNITION CART. 


Fic. 46. 


The ammunition cart is constructed on the principle of 
the platform cart, but instead of a wooden floor, it has only 
a skeleton frame, on which are fastened three ammunition 
boxes, carrying ammunition. 


The wheels and axletrees are similar to those of 6 pound- 
ers. The boxes are all of the same dimensions and packed 
in 8 Similar manner. Each box has three lockers. 


AMMUNITION WAGGON. 


Fia. 47. 


The ammunition waggon differs from the ammunition 
cart in having a limber attached to it, in which it 1s enabled 
to carry so many more rounds. 


The wheels and axletree correspond with those of 6 pound- 
ers. The limber corresponds exactly with the gun limber, 
and on servicethe one may be substituted for the other at 
pleasure ; the waggon boxes are all of the same dimensions, 
and are packed in a similar manner. Each box has three 
lockers. 


The centre partition of each box with carts and waggons 
is fitted with water-proof copper boxes made to lift out when- 
ever necessary. ‘The shot &c. are carried in the other two. 
The advantage of the copper box is effectually to guard 
against accidents by fire or water. With these boxes, no 
grains of the powder can possibly get amongst the shot, as 
was sometimes the case when a cartridge burst. In crossing 
rivers these boxes are very convenient on such occasions, 
unless the water is so high as to flow over the top of the lim- 
ber or waggon, the river would be crossed at once without the 
inconvenience and delay of unpacking the ammunition. 
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TRANSPORT CARRIAGE. 


Fic. 48. 


The bad roads in India led to the adoption of transport 
carriages, experience having shewn, that by this means, guns 
can be much easier removed than when on their own car- 
riages, where the weight of the piece, previous to the intro- 
doction of travelling trunnion boxes, was not properly divided 
between the four wheels and so caused an excessive weight 
laying on the gun wheels, soon rendering them unserviceable. 
A transport carriage consists of an axletree with two cheeks 
mounted on two very high wheels, to keep the gun which 18 
slang underneath clear off the ground, or any obstacle on the 
road; these cheeks are attached to the axletree and the 
whole connected to a common limber. 


To sling a gun, it is laid on the ground and raised with 
handspikes to allow of a small log of wood being placed un- 
der the muzzle and another under the breech, to admit the 
lashing ropes passing freely under the piece; the carriage is 
unlimbered and placed with a whee! on each side of the gun. 
The cheeks are raised so as to lower the hind part as near 
the breech as possible to which it is firmly lashed with strong 
ropes, the cheeks are then hauled down nearly to touch the 
muzzle, which 1s lashed to them, the carriage limbered up. 


To unsling the gun, the carriage is unlimbered, the cheeks 
are raised, and the muzzle lowered till it rests on a log of wood 
placed to receive it, when the lashings are undone and the 
cheeks allowed to raise gently until the breech rests on 
its log it is then unlashed, and the carriage withdrawn from 
overthe gun. ‘To save the strain on the lashings when the 
carnage is halted or after a march, a log of wood should be 
poe under the breech and muzzle for the gun to rest on. 
Jransport carriages are likely to become obsolete, from the 
Introduction of a second set of trunnion boxes to heavy car- 
Tlages these are cut about two and half feet in rear of the 
first. The gun is placed in these when travelling, and con- 
sequently the weight of the gun is more equally divided be- 
tween the two axletrees, it lays more snugly, the draft is 
easier, and the carriage less exposed to injury by unsteady 
and irregular motion. 


The following articles of store are necessary for the draft 
of gun carriages, heavy or light. 
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YOKES. 


Yokes are required when bullocks are used in draft, there 
are two kinds, the new Regimental yoke and the old com- 
mon one. ‘he Regimental yokes (Fig. 53) are used either 
as pole or trace yokes indiscriminately. When required for 
the pole, a clip band and swivel is necessary, the swivel (Fig. 
54) embraces the end of the pole, and on its bolt the clip 
band (Tig. 55) 1s fixed, the yoke is passed through the clip 
band, and the whole fastened by a screw-nut.. The trace 
yoke is attached by its hooks to the branches of the trace 
chain; these yokes are only intended for the field batteries 
attached to the Foot Artillery. With the park and on all 
occasions of sending carriages from one station to another, 
the old common and quadruple yokes are used. The com- 
mon pole yoke (Fig. 52) is attached by a bolt or pintle fixed 
to the pole, and which runs through a hole made in the centre 
of the yoke. The trace yokes (Fig. 51) are fastened by 
a T to the trace chains. Thenumber of these yokes depends 
upon the weight of the carriage, or number of bullocks at- 
tached to it. When there are many bullocks attached toa 
carriage, quadruple yokes (Fig. 49, 50) are used with all the 
bullocks excepting one pair which invariably heads the team. 


POLE BARS. 


Fic. 56. 


Pole bars are required with horses, and were introduced 
into the Horse Artillery, when the rocket carriages were re- 
ceived from England, the advantages they possess over the 
old pole strap, are, that the horses heads are not so much 
confined and that the draft is in consequence more parallel 
than with the strap, which heing fixed toa ring under the 
collar of each pole horse draws their heads in towards the 
pole and naturally forces out their rumps. The bar passes 
through the ring towhich the strap is buckled and moves 
along at the pleasure of the horse toa certain extent, suffi- 
cient to give his head full play. The pole bar is placed be- 
low the pole which causes the draft to he steadier and easier 
for the horses. They are made of iron and weigh 11} lbs. 
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LINKING CHAIN. 


Fic. 57. 


An iron ring with two small chains and two hooks, applied 
to the end of the pole, it is used to prevent the ring of the pole 
heames slipping off the bar. 


TRACE OR DRAFT CHAINS. 


Are made of iron, the length of the chain and thickness of 
the links varying according to the nature of the Ordnance 
they are intended to draw. The chain is attached to the 
yokes and to the gua axletree by two extra pieces of chain. 
Light field trace chains (Fig. 58, 59) are divided into lengths 
for the purpose of removing refractory cattle, or if needed, 
attaching additional ones to assist in the draft. 


Length and weight of Chain and diameter of Links. 


= 
© 
=) 
“38 
a 


ye. Wee 
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B/e] | le 28S 
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a ra He = = be 1 o as 
ee ie ee | Selo | x 
—a12 {8 (s€iss/ 8 | 2 
S Sie} -2 LSS 8] gs o | 
3 ‘ama ro) — |om iis Pipe a 
OjAlrelolo |O 1A 
in. | in, | in. | ft. | ft. | ft. | ft. | ft. | in. | Ibs 
[ron 24 Pdr. 70]; Z| 500 
i: Se ys 40 | 15 | 193| 63 | 10 | T44|  ¢ 400, 
» $2 ,, 49 5 | 300, 
Mortar cart large, 36 | 0 | 19 | 34 | 10!) O| Z| 170 
33 36 0 | 19 103! 0 6 80 
OF 
ed Poletrace.| 20 oe 0 | 114 f 0 Q) 3 25 
field. Leading. | 0 114 O; O; 431 173 


Transport carriage. i Atanas tothe taloeh et Grainne to the nature of Ordnance 
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With heavy carriages the chain (Fig. 60) should be fixed 
to the axle of the gun and not the axle of the limber, by so 
doing the purchase is taken from the heavier part of a ma- 
chine and the chain carried nearer to a level with the yokes. 
The 6 pounder chain of ¢ of an inch link will bear of strain 
of upwards of 9000 Ibs. and this should be considered suffi- 
cient for our heavy carriages. Esses (Fig. 63) are always 
carried with heavy and light field carriages, being very use- 
ful in joining broken traces on a march. 


PRESERVATION OF CARRIAGES. 


All carriages should invariably be kept under cover in or- 
der to protect them from the weather, and the wheels turned 
at least once a month in order to prevent the weight resting 
always on the same spokes and felloes. If carriages are ex- 
posed to the weather and have wooden naves, the latter should 
be covered with cow-dung to prevent as much as possible 
their cracking, and water should occasionally be thrown over 
the wheels, otherwise the wood will shrink and the tires fall 
off. Carriages in constant use should have their wheels fre- 
quently greased, and be painted occasionally ; those in store 
once In three years. 


Three coats should be given to new carriages, or when 
considerable repairs have been made. The following are the 
proportions of materials for painting a 6 pounder carriage and 
limber. 


Ist Coat./2d Coat. |3d Coat. 
White Lead.............Ibs.| 84 3 0 
Lamp Black..............02%, 18 32 l 
Linseed Oil........ollucks.| 10% 44 18 
Turpentine......... .bottles. i : 4 | 0 | 
Red Lead..............Ibs. U 0 2 
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In all considerable repairs, or periodical painting of car- 
riages, the proportions specified for the 2d and 3d coats only 
areto be used and in many cases will be sufficient. The 
following quantity of paint is sufficient for one coat to each 


carriage. 


Gun 24 Pounder....... Sarr Renate 8 lbs. 
” 18 ry) @eeestese ee eee ” 
39 12 99 eecveseeceace ve @eevvee 7 ry) 
33 9 99 eec5ueesteveete, eo eae 6 9? 
” 6 Sy ee eres eceeves 5 39 
Howitzer 58 inch ..........eeeee 6 4, 
- OA. Pre. 45 ssaciseuaiees Gs 
9 12 ” a ee ee ee 5 ) 
Mortar 13 inch ......,.0ccecceeeed 49 
- 10 —=«s, Ser weheheumeeuae ee As 
= 8 ,, ie cvetatdicstattee 2 
Pa ae" Ee Ce eee l , 
99 z 99 chive ee eisaweeee 9” 
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FIELD SERVCE. 


The quantity of Artillery for Field Service, must be regu- 
lated by the nature of the service, and the enemy’s means ; 
the face, features,and general nature of the country, which is 
to be the scene of action, the state of the roads, the means 
of transport, the force and description of the troops compos- 
ing the army or detachment. 


List shewing the proportion of stores allowed to each sin- 
gle piece of Ordnance with the Madras Artillery, on ecca- 
sion of taking the Field, given as a guide to Officers Com- 
manding the Artillery with any expedition or Field force. 


The Battering Train consists of : 
Hravy Fievp. 


Guns Tron.....ccccce escecccescecsccere 18 Pounders. 


93 99 e@®eoeeee?e#e eos ee ee eoee eevee 698 ©8 ere @ 12 99 
Mortars Brass or iron .......eeceseececeeee 8 Inch. 


33 33 ®eeseoeeeeteeene# @@eeeseeenonse*@esteet @ 33 
Licat Fis tp. 


Guns Brass........ccccecscoeseczscoecees 9 Pounders. 
Selene ada Wd S6e Ge ae we wea. OO 93 


Howitzer Brass. ......-.ccecseuececcaeees 54 1n heavy. 
3? 93 ee0ae@eoesvecoeos oe eee 8nvue00e P08 @ O 24 Pounders. 


39 39 @eoetCoosvnesveeeveaenenee ere 8 e8 39 
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Ligur Fistp 


Heavy I ir_p | 


ORDNANCE. ORDNANCE, 
Guns. | Mortars. || Guns. | klowitzers. 
| = oa |] 9 | 6 |} 24] SE | 12 
‘pdr. Pa. in. || Pdr.) Pdr.||Pdr.} in. | Pdr. 
{ 
ORDNANCE MOUNTED. ¥ I ] ; ] ] l ] ] 1 
AMMUNITION. | 
Shot round......ccesscesees : 1000) 1200 0} O! 52] 72 Oo] 6 O| (42 
(p MCANISCER cterereseeawn 20| 45 0, QO; 40 ba 19) IY 23 
» Spherical case filled. . 0; 0 0} O| I4 13 17} 17) 38 
Shells common............ 0} 0)! 400, 500); O; OO, 55) 55) 68 
Carcasses iron filled........ Oo; OF; 10) LU 0} UV 7) rr) 4 
Balls fire. ...cccesecoce re 0} 0; 20} 20. ui 0 0 Oo YO 
Cartridges serge filled...... uv 0 0} O; 114) 185); 96) 96) 164 
5 empty spure...... Oo} 0 0 o| 16; 20 9 | 18 
‘ cloth filled..... eee{f 20) 25) 0; 0 OF Oy 6} Ct 
- » empty......{/E100/1320; 440) 550 | 0} oO; OF Oo O 
ss » filled burst- | | 
ing common shell. 0; Oo 0} 0 0} 0, So, 55) 63 
S.C. S. 0} 0 0} OF 14 18) 17; 47] 33 
Gunpow der L. G.” 451b. bar. | | 
TelS.ccccce coves. || 134) 10S; 38) 15 0 OO; OF OF O 
| Iv} 1v.] I | Ib.| Ib. 
as S. G. 45lb........ ] ] 0} O 9 9 : l ) 
»  Mealedibs.......// - 0} 0)/ 25 25) 1) J 1] 6 g 
Fozes Ccommon...... esse. 0; 0} 8001000; 0} Oj} 76} 70} 81 
= (Cs Sisceeien et 0 0, 0} Oj! 30 30: 30! 3h! 5s 
Match cotton skeins.... 6 6 6, 6 z 3 3 25; zl] 20 
ss quick i Saws 3, $1 10) 10 1| 3 l 0; Oo 
Lights blue.......eceeee dy) Solwith the Park 
Rockets single..........-§ : 
Portfires. .... 0.00. Seeemwewad 50; 50) Of Off 30; 6d;; 40; 40; 40 
SToREs. 
Adzes brass cooper........Une toa Brigade of Heavy Ordnance 
“ WON: scceecssss -- One with the Park. 
Anvil “ smiths Jews ONE + 3 19) of ‘aur ree nante: 
Aprons canvas gun........ oH Oo OO 
Augurs fuze brace......... | 2 1 | i] 1 ] 1 i 
» fuze hand........ l l I 
iron carpenters... "One ; a Bri paite of Baa Gina 
Axes broad with helves.... 2 2 0 ao o Oo 
i felling. ...ccsseoe- 3 2 2 5; 0 0 0 60 0 
. hand. ....0. see. 2; 2 z| 2 0} 0 0 Oo oO 
- PICK 2c2c eens es ae 6] 6 ) Cn 1 i 2s 
Axletree, heavy field car- 


riage. 
soo pr HIB extescesaes 

So) ah platform carts....1 Spare to 12 Carts. 
Dags guony powder,.......1 tu every 401b. Barrels of Powder. 


* Spare to 6 Carriages. 
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Heavy Fistp {| = Licat Firep 
ORDNANCE. | ORDNANCE. 
Guns. Mortars. | Guns. | Howi'zers. 
18 | 12]] 8] 58 || 9] GI! 24) 5h 4 12 
Pdr. Pdr.;| in. | in. |{Pdr.| Pdr. ‘Pdr. in. |Pdr. 


| | | 
SToREs. | 
Bags gunny shot and shell.|| 1831 132), 113) 70 O| Oj} QO. 
oe ge packing stores.||Numbers ascertained after packing. 
» clothsand2 bushel ||1680 


or 
» » wl y {13360 


0 


fre 1 Brigade Heavy Guns and Mortars. 


: or 

99 9” 99 i 99 6720 
Bags canvas powder..... o.-{/ 2) 2 2) 2) 0 | O| 0, 0 
Bamboos large .....0..065. | 25) 25)) 25; 25} 0} OF O OF 0 

” small .......6 vee. 90; 50]; 50; 50 0} O oOo do O 
Barrels budge. .........0.- | | 0; 60 Vv O; OF OF O 
Barrows hand........... me 2) 2 2; 2 OF OF; OF OO Oo 
Baskets common..--......,|| 160] 10ull 50 50! ol olf of of o 
Bearing leathers. ..........|'One to each shell mortar. 

Beds mortar spare......... One to 2.8 in, or 4.5} in. mortars. 

Bellows forge Europe large.||One to 3 Brigades Heavy Ordnance. 
» smith country...... 2) 2) I tf oO; OO OO; O| Oo 
»» hand, proving shells.||One to a Brigade of Mortars. 

Benches fuze complete..... One to four Mortars, 

‘ se ia f One to three Brigades of Heavy Ordnance. 
Bits, steel gun........ Dshcet 2) 2) I oy 2 2 2) ce 8 
Bittelas, cubits. ........000. 4h 4 } i 0.60; OF 0 O 
Black lamp........... Ibs.|| 4 i} OF OF OF OF 0 
Blocks wooden spare .,..|} 2; 2{ 2 2{| O Oj O; O| O 

» gin spare setts...... One to each Gin. 

Bottles copper filled with | 
spirits of wine|} O}| O} J, 1 ] 1 y Wy 
Boxes dredging.........0.. Oo; fo ou Vow oy. 

» quick match...... o) of 1 od ee ee ee ee 

» tube with straps.. Mont oo} 6ot oa a 1; i} ol 

gy. MUZC ied Ganciie, eu: 0} O 0, O ] ly} ol l 
WOLBK 665 vis besos aa ois Ibs. 44 4 al 4 Of O,; 0 OF O 
Bratiess cia yccasuccee cision 1200,1200},1200;1200;, 0}; Oj} OO} OF O 
Brushes hair painting...... 2) 2) 2) 2) OF 90; 9 oO oO 
Buckets water gun........ 4) 4 3} 2 ] I ee | ee | 

: ltoeach 
»» wooden tar........ ] | SM cart ‘ 1] UV 2 2} 2 


Bunting of colours....piece.'|\One to a Brigade heavy Ordnance. 
Carriages transport with? |, 1|| ae the carriages have no, travelling 
limber....... 24 | trunnion hojes. 
i heavy field ,, spare |One to 2 pieces. 
oo” lightdo. ,, ,, {|/One to6 pieces. 
Carts Mortar—,...........}'One to two 8 inch or 4 54 inch Mortars. 
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SSS rr ————— ee 


Heavy Fietp Licut Fierp. 
ORDNANCE. ORDNANCE. 
Guns. Mortars: Guns. Be | Howitzers, 
13112 [8 916 || 24) 55/12 
‘Pdr.|Pdr.|| in. a ade hie ! Pdr.| in. |Pdr. 


ed 


_—|——/ 


a 


STORES. 


j 
Carts Platform...... ......//One Cart to carry 700 Ibs. 
‘s Artificers........./;One to 3 Brigades heavy ordnance. 
a Ammunition ...... Oo} Ol Of On 1s, 3] 3] 3 
a‘ Laboratory on 


which the labora- 


tory chest is plac- One to 2 Brigades of Mortars. 


e@ereen 90¢ weeen, 


Candles Wax. oid) s Slee wie s'e digs: 90 : 50 |; 50) 501; O ! O!' O7 O 
Canvas Europe....bolts.... l l | | l | 0 0 | 0; 0 | 0 
Carboys or Jars for oil smaljl.j/} 3) 3 3}; 3]; 0 0; 0; O 
Cases packing large, with! 

clamps, hinges, Jock it 2] 2 for package of Cartridges. 

and keys.......... | 
CHAM oes ed ch iasinae lbs 3 | 3 3 | 3 0; O' O! Oo 
Chains retreating sets... 0; 0 0; 0 ] I 1 i | 
Charcoal...........bushela. 2; 2/1) 2) 21 Of OF O 0} O 
Chest laboratory...........]| 0; 0 t ] es 0}; 0 0; O 


Arm with clamps, ? for package of car- 
. hinges, lock & key. Ble Ey. au tridge boxes, &c. 
Chisels of sizes...,,........|‘four with the Park. 
Cloth white pene sie Ly] QL] Vt ryt o7 o | Of OF O 
, waxed... ..cub,|| 6) 6) 6) 6 ls | sy 
ae canvas Powders] 1 | l | l | l 3 | | é | 
‘ w ae tag . ’ 
Coins wooden......... -sete]| 3] 3|| 3] 2]] Nee ae aa 
Coir or junk for wads, candies|,One wad per round. 
Collars leather bullock...... | 46] 36 || 0} O|f O} OF O| O | 0 
7 » for transporting|| ? 
Carriages.|| ) 
Pe » for Platform. . Q 3 to | Cart. 
if » for Carts,....§ | 
Colors camp large with staves. : with the hase 


G | G || including 4 spare. 


Compasses brass calibre.... I | } | I | I | oe re | 
: common iron...... | J | 0}; OF O | 0 | 0 
iron calibre large. ae to a Brigades of heavy ordnance, 
Copper bolt.........5..lbs./] EL] Ul oO 0 a0; 0 0; O| O 
ie ENGCtissceesas lbs,| 10] 10 6] 6 0; O 0; O|}] O 
CroWS 1F0N i. eciees os woes ds 47] 4 3} 21) 0} O 0; OF 9 
(vlinder Tin for Mortars...) Oj}; O | 1 Ly O! 0 0] UO; QO 
Drags iron for heavy field? | 1 ol! o o| o o| of o 
ordnance... ....... | | 
Drivers and setters wooden | o|o 3| 3 1 l 11) 
WSs ce ous 
ee cooper...... “Non toa Brigade heavy Ordnance. 


Engine fortapping bouches Ue 


\ One with the parkaftarge. 
comp. y |! 
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ae | Heavy Fist> |) ‘Licat Fietp 
| ORDNANCE. ORDNANCE. 
Guns. | Mortars. | Guns. | Howitzers. 
18 | 12 = ° | 6 |; 24 | 5} 
Par. Pdr.) in. Par. Pdr.:|Pdr.| in. {Pdr 
| 
STores. | 
Engine fuze. .......0+6- oe! One toa Brigade 4 Mortars. 
- for tap.wood aroma) On ‘One _ ne Pai 
Esses iron..... ..ceee ceeeee | 3 2] 2 | 2 | 2 
Fellies for Carriage wheels.|/ 6 é| 6 6 | a 0 | 9 0 7 2; 2] 4] 413 4 
i for platform cart 
. for Moiabec. .2 to one Cart. 
< for transportin : ; 
carriage Pree 2 to one Carriage. 
Files 3 square for SAWS... | | ] | | 0 | o | 0| 0 
< Of sorts......ss00. | 12/12] 6] 6 0; OO; O]| O | 0 
Fishes gun with staves....... One to 2 Brigade of heavy Guns. 
Flags park with staves com. io One with the Park. 
PUN vse Seermas wens 3 with the Park. 
Formers cartridge gun.......// Pf ay ltl | 1] 1 | l | 1} 1 
Funnel copper or tin...... I ] ] l l | 1 l | 1 
Gauges iron high and low. .|'One set with the Nona 
» wooden for wads. || 2] 24 O1 O] a 0{| O| O| O 
Gins complete with I spare? |{One to four heavy pieces Ordnance if the 
falls ed%-5 ee park is large, 
Glasses Perleenrs eee ree 2 Te oe Park. 

TING i veraa.caraie sio'e ba Weniee LOS | 0 | o| 0 0; O| O 
Grease ......ssscessees » || 10 b | ae 10 | 6 | 4 | 0 | 0 
Grates for heating shot with 

carriers rakes, &c. 
complete......... One with the Phe 
Gunny thick........ pieces.|| 10 | & 4 | 0; O| O| O| 90 
Hammers claw..... esate 2/ 2 3 2 2}; 2; 3] 3/3 
PA SICAR Css cee acs cee. 2/ 2; 2{].2 0; O| OO}; 0;90 
DUO sas loin sige 2; 2]; 2] 2 | 0; 0; O| 0,0 
Handspikes traversing......J) 3{ 3) Of} O} 1 ] l i] 1 
is purchasing. ....... 10 | 10) 6] 6 | 2, 2| 4] 4/4 
Haversacks leather Gun....|} 4| 4] 0] O | 2; 2] 3] 3) 3 
Heads rammercommon..... 2; 2; 0) OF 1 l ] Lil 
: és me concave. 1 1/ 0; O 0, 0; 0; 0,0 
KPONGE...-. se eee. 2; 2; 0! 0 0' O;}; O| Oj} 0 
Helves for mamotics &c. 
and apare: biden icbiare 10; 10; 6; 6; Of} O} O| 0); 0 
Hooks Dillvuwicskesesnwest| Oy) GP 6.4 SG 2} 2] 3] 3/83 
is copper spare seers "5, the ae a Pa barrels. 
ss washer.....00 ses. ae ] ] i oe on | 
Husks paddy, parrah....... A] 4 1 3 4 o | 0 a | 0|0 
Instruments for S. C.S.pareah!iOne case of instament with Park. 
Irons priming........seeee. 4] 4] 2] 2]f 2] 2); 2] 242 
ae beak..... aesbretehoens ‘One toa nag ee - ea ng ae 
; bolt...... eeeetbs.|| 28 = 0; 0, O 
3 Ditties sakes in diss gy th] OU 20 15 5_|| 0| 0 0}; O}| O|] 9 
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aA LEED 


Heavy Fitcp | Jacat Fito 


ORDNANCE. ORDNANCE. 
Guns, |! Mortars. Guns, | lJowitzers. 
18 | 12 |) 8 | 5y eri 
‘Pdr.:Pdr.|, in. | in. ee “i ie rie. Bae 
1 | 
Stores. | | | | 
Iron square......+..---lbs.q 28 | 29 :} 14 | 10 | 0| 0] of 0} 0 
Hi. POD scares se uras oa f 231 28 | 10 " : O'} O| O}| O 
a MOOD: oven aaa Nia dial 7 4}; 0 0 | o| o| 0 
» Old, one woe 55 [200 1200 {100 | 50 O| Oj OF O'! O 
Jacks hand.........000- e- |One tu a Brigade heavy ordnance. 
heys and rings for carriage:| 
BATE sis. eeadied oul, 4 2] 2 0; 0 0; O7| 0 
Knives laboratory .... errs 2 | 2 2 ] | l | | J | I 
Ladles copper ee worm.. 2) 2]: O|} O 0; 0 O| O| O 
» iron dipping..... ; 
ban’ ae Sipping} One with the Park. 
ia any ee ee ‘ One toa Brigade ney ordnance. 
Teather couutry......hides} 2; 2 | 2] 2] O]| 0 0: O| O 
Lead white............lbs] 20! 20 | 20) 10; O} OO; O. O| O 
w TO sceseeccoeeee op f FP] Ul 2] sf; OF OF O1 OF O 
Linstocks with cocks. .... ~| 2) 2 | Py 'yo ty tho’. dy 
Line hamborough... wskeins| | Pepin bE EY OF OF O, OF O 
n WOE ceece asec seeeed 2] 2y! 2] 2), Of OF Of O| 0 
99 MCP ccc cw oe cae ncerece l j ] I 0 0° 0 0 Lv) 
» deep SA acedecseen: ] ! l l : 0}; O| O!} O 
ocks iron pad and keys.. 3] 3 1 0; O 10 7 {| 12] 42 | 12 
brass 0 0 | J l aeeralory chests. 
Machine drill for bouching 01 0 | 0 | , | with Park. 
n complete... | I | 
Mamoties with helves...... 6] 6! 6] 6) 21 2n 31 313 
Measures cop. powder, sets 
for Tiquids .... One of each to accompiny the Park. 
from Gal. to gill) }; 
Nails iron tire.......... Ibs|) 2] 2 1 hij Of O Oo; O| O 
9 iron soris......Ibs-4 20 | 20 " 10 | 0 | 0 Oo; O| O 
» copper , ..lbsj) If | O}| O| Of O 
Naves wooden for whecls..| fone ze ea Cen? 
Needles gunny........... lo{ 10 | 6] GH! O 0 Oo; O 
W.  Siihvcomcnuwe | 0) 2 4 od Lao O 0 0! 0 
»  BEWINZ...04-e0e.] 25 | 25 |) 25 | 25 | 0 0 0} 0 0 
Nets coir for wads.......... 2; 21 0; OF O; OF O 0; O 
Oakum.. ..cceceeeeee Ibs.1200 '200 11150 {100 || GO | GO || 57 | 57 | 66 
Oil cocoanut ...... ooo galsi 2 | 2 2) 1 0; OF} O| O| O 
-LINSCOD cue ciercuen ces 45 2) 2 1] 3 0; Oo} O| O; O 
» COMMON....- eee cary) l l 4 | 0; Oo} Oj O| O 
Paint white mixed.....lbs§ 10/10!) 5} 2 | 0] 0 || 0} 0; 0 
» blue yy eeeeee yp § 20120110] 10') Of OF O| O| O 
Palms steel hand..........4 1] Ul] Ef} a of] off 0} O : 
Pegs tent..ccee creeee see 4290 120051159, M00 Od Oi! O! 0 


rr ee Qe SE ES aR 
NS a 


firavy Fiktp Lieuy Fietp 
ORDNANCE, ORDNANCE. 
Guns. Morlars:. Guns, | Hlowitzers. 
8) 12|) 8) 54 | 9 9 | 6 |i 24 | 53 12 
Par. Pdr.| Pdr. ‘Dar. | Par. Pdr.| Pde.) in. | Pdr. 
‘nscinccminsoa eas gy eee me | | | eee | re | ee | ee 
= eee | : } 
Srores. | 
Perpendicular spirit. ...... Se A ee 0 | O| Of; O 
Pickets ah a Oe en te he Son Atte Ga sk Ga de 
platlorm.. ..ccceeet 
Pincers brass fuze pairs.....|j 3 
see tube | — ai th ol o} of o | 0; 0} 0 
: 4 common,, ....|| 2] 2 | 2 1; 1 ] | ] l | I 
Pin linch SAFC ciosiews cearees | 10 | 10 | 0; 0: Of; O : : : 0 
» iron yoke spare........ i 2; 2 0! 0 ; ; Nol o ¥ 
Platform gun and mortar. a 1); 1 | l I | 
Platescrews with taps large. ! 7 ; : ‘ . 
» sina I ( 
Polebars for Forse Artillery. 0; O01} O! O | J 3 3 | 3 | 3 
Pouches priming... ..0 +e. Sige) 3 : | : ; | ; 5; 7 | ; ; 
. Hen eed seeinietnay 1 | i] of off 4 Rite - 
heer y One to a Brigade heavy Ordnance lt to each 
Quadrant in cascs..ccecseee, | 2 Mortar. 
Rammers earth....... 0.008. | 10 |! i C | : : | ‘ o : 
ee ee Papacy ea ay 
Reels camp with line......,. I ) | ] 1; Oj; O | 0 i 0 
_ Relievers for spring spikes..// 1} 1 || O| 0 | Py by 7 
Rivets Copper .....eeee. lbs.) 5!) 5H] 41 3 : | e ae 
Rods measuring 10 feet...... ' | ; t | a Peoch op kabel oo 
+) 9 **eeee 
‘ "oa vr tad a] aif o o/s 0 
Rollers for carriage ...... 1 I | 0; 0; OJ; OF; OF; O| O 
Rope Europe 44 in coils....., | to a Brigade of heavy Ordnance. 
” ” 3 go. Oe toma ltoa Brigade of heavy Oe nanes: it aaa 
” ” 2 99 99 tee we | 1 ] * 2 7 
]x Sens aa | ] ft} ri} 6] Sj} 5] 5] 5 
” ” 399 «O99 . : i 0 0 0 0 0 
oe ee Zi gt 2 |} of off of of o 
if Country 2 inches cove. 2 2 | | l (Exclusive to the lasit- 
; ” ” ’ 7 3 | 5° 2 ; ! ¢@ ing of Bandy, Se 
‘te ol 3 @ 1 2] 2 3 | 
Rotini L] rt ti tif of gi 8 gt 
Rubbers file...... Rp ain | 2p 2d | til o lo 0 || 0 ola 
Rulers in cases............. | One to : Brigade OF heavy Odnance. 
Salamoniac...... 2.00. Ibs!) Dy Ly ty tit ly On OF OF O 
Saws pit...... neers eteaess | 
mn CTOSS CUL... 6 ee eee eens! One of each with the Park. 
i. WHIPS deskeivececesosas | 
» band...... vieeeeeeeeel| 


O1 Of LL Afobled ny ty tpt 


9? FOZ OS ceca eis ecucuie es oe cass 
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i 


| Heavy Firevp. Ligut Fireup 


| ORDNANCE. ORDNANCE. 
Guns. |Mortars.}; Guns. nee “| Howitzers. 
18 | 12 53 2 6 | 24 54 

Pdr.|Pdr.| in. | in. Pdr. Par. | Pdr. Dene 


TS | Gee © ter a Se S| eT 


STORES. 


Scales wooden large with tri- 
angle complete.....||One with the Park. 
» copper ,, 4, pairs. One to a Brigade of heavy Guns and Mortars. 
l 


: » 6Ma : ---{/One to each Brigade of Ordnance. 
gg MUNLOES: Ses ccgaciweres l l ] l J ] I l 
Scissors laboratory ....pairs.! l ] ! } | ] l | 
Scrapers shell......... Seer h 0 2 0; 0 Oo} O| 0 
Guns eaves tees i 1) aoa oa 
Screws for wood......dozen.'| 5 3 0 0' 6Ol 60 
Searchers with relievers..... One of aa Site with Park. 
Sinnet for spunges......alls. 2; 2 0 O| eI 0} 60 
Serge flannel.......... pieces I } ; 0 0, 0 OF O 
» coloured........ 5; § ; 0 O 0| Oo; Oo 
Setters steel for saws........ | | ] 1]; of of oF OF oO 
Shears tinmans....... Lal One with Park’ 
Shovels......ccecccuccscecs 2; 2 24 2; O1 Ol Of OF O 
Sieves powder double. seoees||Pwo with the Park. 
Skins sheep......ccoceseess 10, 10) 10 Th 0} 0 Oo oO O 
»  bsheep untanned, eran 0} O 1 l 0; «60: 0} Oo O 
Solder copper...........lbs.}} 14) 15 j 3; OF| 0 0 oO oO 
ts -. DOWIE << oe censiwc ees ) | rs), | 0, 0 Oo O 
Spades.......- weer aoe bee 2; 2 2 2 0 0 0 860 ¢) 
Spirits of wine. .quart bottles./|1 to a Brigade of Mortars. 
9 Of turpentine.. quart 
bottles. l l yy 4 0 0 Oo} OF Oo 
Spikes gun of sorts...... ee 3 i en ‘ 3 | 3 | 3 
Spokes for carriage wheels..|/} 6{ 6' OF OH QF Qt gt 4) og 
» for mortar cart...... 
a for platform ,, wheels. Two to each cart or carriage, 
» for transport car. ,, 
Spunges com. gun and mortar 44 4, 2 2) 2 2 3 3 8 
Spunyarn..............rolls./| 10) 10 : 5 | l 2; 2) @g 
Staves spunge spure........ 2, 2 7 a 0 0; 0} Oo} Oo 
BGO) sss cwis cae wetesee s lbs 23' 2S 08 Oo 60 0 Od O 
Sticks for signal rockets.....{/1 to each rocket. 
thn pee eee erg Te 9 Oe | se 0] 9 
tones grinding with trou r : 
coe turkey coniblcte ‘ One of each with Park. 
Swivels Hurse Artillery with | 
linking chain.... v} OF 0 2 2 33 3} 83 
» with bands of Foot | | 
Artillerv........ 0) 60; OF 0 3, 2 4. 4 4 
Tacks copper spunge....lbs. 2) 2) 0 0| 0 0 0 0 O 
» iron ‘i 2 2 0 0 0 0 ) 0 
Tar and greage........keg 8. 2, oOo ot | 41 2 2 


» ikegtol mortar cart & 6 Platform carts. 


EE ES Sr Cnn er RS RS ES Te a a ITE 
ce ape ae RE EGC SD Si aS LEAR 


Tigavy Fietp Licgar Fico 
: ORDNANCE. | ORDNANCE, 
| Guns. | Mortars. ; Guns. || Howitzers. 
ees |. | | 
13) 12% 8) 5} ]/_ 9 6 | 24) 54) 12 
Pdr.| Pdr. Jin. in. ; Par.| Par. |, Pdr.| in. | Pdr. 
| 
STORES. - | 
farpaulins large magazine... 2 At the rate of 4 large and 8 small magazine 
“3 small........0.. | §  Tarpaul to 200-45]b. bar. Powder. 
re cart or Waggon... 0 0, 0 oO, 1 I, 2 2 2 
‘s Lim De Ps sie:6 cases I 1 i) 2 rs 
Thread cotton....i+..++.lbs.|/ 5] 5] | ol 9 0 0 
Thread silk.....6....0.2.02 0! =O}; 0 OO 9@ 
‘Ticken..... S iacarats o..-Pleces. J I with Baie heavy Ordnance : ‘: : 
: : oad for (17 cubic feet 
Timber ee alia i: - 3 7 a single Sid Dc lvactehy 
" oy ON eee | Bandy. Q buards. 
Tin double..... coves Sheets 3 2 ; 0 : 
WIGSINGICseees00 ce ccena es 3) 3 : | | 0| 
Traces iron chain waygon.... 0! al o} ool onl 4 2' “2 
‘% » mortar cart, U 
ra ie », platform. . ic Onc to each Cart. 
yo” ” urtificers. .. \ 
Traces iron chain gun....... l , ; i t ; 
a ‘ = transport l 
Twine country. seeeeeskeins| 5] 5 | 5] 8 0; O; O} OO; O 
»  Europe........ ‘s 2]; 2; 2] 1 2; 2) 2] 2] 2 
ny BUNNY... eee eee Ibs.| 10' 10' 6! 4 0; O!| Of} O| O 
Vices brass cooper.......e0- ‘One to a Brigade heavy ordnance. 
Vices iron bench........... ae 2 at 2 | ] : i | 1 
Nand. 2 c55:6065 a5 ec 
i . standing ..... ~-. {One to ibtce Beanies heavy Ordnance. 
Viltery ..........-.pieces.. |One tua pee ney ta G 
fk gree = “olol ol olla] tal al 2 
Washer’s iron spare........,| [wo to each car. and ee an 
Wax, bees....... bens sce lbs. 0; 0; O;1 Oy O, OY OY OY O 
Weights iron........ 56 lbs. | Ten with the Park. 
{ Saeéetee 234 
: ceok ews ee a One to a Brigade heavy Ordnance. 


Wheels for carriages spare. 2to 6 heavy &light field car. waggons & carts 


Worms ...d..0 cecccee coes 0; O|} O i | i | l | | l l 
Wrenches for screw nuts. 2): 2; 21 I | 2! 21 2! 21 32 
Yokes poles quadruple... l 1; O|; O | 0 | 0; O | 0 | 0 
», tracey, ewes s| c| o}] oj! of of of of o 
»» pole common.. One to each to a platform cart J spare. 
jg RERCOC a'orsc 0s Sines Ly 1, O; Oy OF Oy Oy, AY O 
» new muster. secocecee! OF OF OF Og 12, loz bof ls y ts 
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AVERAGE WEIGHT OF ORDNANCE AND CARRIAGES 
WITH SHOT AND GUNPOWDER, EXCLUSIVE OF 


STORES, 
| ORDNANCE. | Snot, &c. | ToTaL 
| 
"a or ae | - : 
a} k | 3 | 5 | | 
me © me FP 
.|/ st 5 ie 
bs 5) ° ail © ts be a ea 
S/S /Sllails| as | ala] 2a 
Ibs. | Ibs.} Ibs. | Ibs.| 6} No.| Ibs. | Ibs.| Ibs. | No 
Iron z | Ee 
18 tr. ‘ea tee .2048'9628 46! 1025 18450/8910 oe Co 
ron 
12 ip 3780 2550 nae a 1225 14700, i“ 21894, 183! 36272 219 
| 
Iron mor- } | 
tar § in.| 928 1400 2016, os 14) 430.17045 2508) 19553)146 |23897|160 
Brass Mor- 
tar 54 in.} 196 


4 Been 4) a re 564; 8300) 83 ny 87 


| | 


N. B.—For weight of Howitzers and Guns, vide page 144. 
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FIELD BATTERIES. 


In addition to the Battering train or Park, there are also 


Regimental Light Field Pieces. 
The Horse Artillery are armed with 


Brass Guns. .ccesescscescsces 6 Pounders. 

Brass Howitzers......0--:s eueele do. 
The Foot Artillery are armed with 

Brass Guns....- sree eterna. e . 9 Pounders. 

Brass Howitzers. .esseeueeeers 24 do. 


PROPORTION OF AMMUNITION AND STORES 
ATTACHED TO ONE PIECE OF ORDNANCE. 


24 Pdr. || 12 Pdr. | 9-Pdr. 6-Pdr. 
Howitzer.||Howitzer,!| Gun. Gun. 
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24 Pdr. 12-Pdr. 9§-Pdr. 6-Pdr. 
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MODE OF STOWING AMMUNITION 
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MODE OF STOWING AMMUNITION, &c. 
12-POUNDER. 
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MODE or SHOWING AMMUNITION 9-POUNDER GUN. 
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MODE or STOWING AMMUNITION 6-POUNDER GUN: 
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Lashed to the Limber.—1 sett drag ropes, 1 mamotie, 1 
pick axe, 1 bill hook, a tar bucket hooked under the wag- 
gon limber, 10 portfires, 1 priming pouch, | haversack, | 
skein cotton match placed over the lockers—a Tarpaulin 
covering the box,a water bucket under the carriage. 

Lashed to the Waggon.—1| spare spunge, 2 spokes, 2 fel- 
loes, 1 roll spunyarn and 2 handspikes, 1 keg tar and 
grease in rear of waggon—a Tarpaulin over all the boxes 
with 12 fathoms Europe rope. 

Lashed to the Cart.—1 spare spunge, 1 spoke, 1 felloe, 
| handspike—a Tarpaulin over all the boxes with 12 fathoms 
Europe rope. 

Seores curried with the spare Carriages attached to Troops and 


Companies. 
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The number of guns, carriages, waggons, ammunition carts 
and spare carriages allowed to Regimental batteries is as 


follows. 


HORSE ARTILLERY BATTERY. 


Howitzers with carriages and Limbers 12-Pounders.... 
Guns 


39 33 33 33 

Waggons with Limbers............... 12 ‘5 

aggons__e,, a ee 6 96 
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AVERAGE WEIGHT OF GUNS, CARRIAGES, 
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CARTS ATTACHED TO PIECES OF ORD. 
NANCE WITH A FIELD BATTERY. 
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TRANSPORT OF ORDNANCE AND STORES. 


The Field Artillery of an Army should always be drawn 
by regular Cattle and Drivers. [In India, Elephants, Camels, 
Horses, Mules and Bullocks, have been employed for the 
draft of Ordnance and Stores, and as the latter are the na- 
tural draft of the country, we must depend on it, in spite of 
all the outcry made against the horned cattle. On this side 
of India we have either had bad cattle, or when good, we 
drive them awkwardly. [athe war with Tippoo Sultan in 
1790, whilst some of Colonel Iloyd’s guns were abandoned 
to the enemy, the whole of Tippoo’s Artillery joined in the 
pursuit of the British Detachment; again in the Mahratta war 
in 1804, when the drivers used to sit on the yokes, the Duke 
of Wellington writes in his published dispatches, vol. 2, 
page 360. 


«Tt must be recollected, that in former wars, the utmost 
‘¢ exertion, which it was possible for the Army to make, was 
“ to draw its Artillery to Seringapatam. It was not possi- 
‘‘ ble, and never was expected, that the guns and carriages 
‘‘ which were drawn there, should be brought away again; 
“and accordingly notwithstanding the undoubted talents and 
‘S great reputation of the Officers, who have at different 
‘times led British armies to that place, it has invariably 
‘‘ happened, that by far the greater part of the train and 
“ carriages have been left behind, when the army marched 
‘ away. Those who have seen the mode in which those 
“ armies made their marches, and were acquainted with the 
«* system under which cattle were, and must necessarily, be 
‘* procured for the service, will not hesitate to allow, that the 
‘“ slowness of all our operations, and the necessity, to which 
‘© T have above. alluded, of leaving our guns after they had 
‘been drawn almost 300 imiles, were to be attributed en- 
‘‘ tirely to the faults of the system, under which the cattle 
‘* were procured for the service.” 


‘¢ But although [am addressing myself to an Officer, 
‘* whose experience reaches beyond the time to which [ have 
‘* alluded, it is only necessary that [ should advert, in proof 
‘‘ of my assertion, to the circumstances of the late War.” 


‘© From a variety of causes, it was necessary, at the com- 
.* mencement of the War, to hire cattle to draw the train, from 
‘© Madras to the frontiers of Mysore; and you will recollect 
“ the difficulties under which you labored; and that in fact 
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you could not have brought your carriages to the frontier, 
without the assistance of the public cattle sent to join you, 
and that if the circumstances of the times had required 
that the whole army should have advanced to Poonah, you 
would probably have thought it proper, to have taken with 
you those carriages only, for which you might have a suffi- 


cient number of the public draught cattle.” 


‘© All the carriages attached to the Division under my 
command. were drawn by the public cattle ; and I shall ad- 
vert to a few facts, to point out the difference between 
this part of the equipment of the Troops in the late and 
in former Wars.” 


«© We marched to Poonah from Seringapatam, the distance 
being nearly 600 miles. in the worst season of the year, 
throngh a country, which had been destroyed by Holkar’s 
army, with heavy guns, at the rate upon an average of 133 
miles a day; and if the 12 days on which we halted upon 
the Toombuddra for orders be included, we arrived at 
Poonah, in two months from the time we marched.” 


¢ On this-march we lost no draught cattle. Itremained in 
the neighbourhood of Poonah, in a country, which de- 
serves the name of a desert, for six wecks; and then 
marched again with the train, in the same state as to 
numbers, as when it left Seringapatam, and the troops and 
cattle were in the Field during the monsoon.” 


« It is needless to advert to the distance marched during 
the War, or to recapitulate the events, all of which must 
shew the efficient state of the equipments ; but it has been 
frequently necessary for the Troops to march for many 
days together, a distance from 15 to 20 miles daily; the 
heavy artillery always accompanied them, and I always 
found the cattle could go as far as the Troops.”’ 


‘© Upon one occasion I found it necessary to march a de- 
tachment GO miles in 30 hours, and the ordnance and pro- 
vision carriages, drawn by the Company’s bullocks, ac- 
companied this detachment.” 


<¢ Instead of being obliged, as the Commanders-in-Chief of 
armies in former wars have been, to leave guns and car- 
riages behind, such was the state of efficiency of this de- 
partment throughout this severe service, that I was able, 
but with little assistance, to draw away the guns which 
the Troops took.” : 
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« After all this service, in which so much country has been 
“ marched over, the number of cattle which have died is, I 
“believe really not greater, than it would have been at the 
“grazing ground ; and the department is, at this moment 
“ina state of great efficiency.” 


“ Tt would not be difficult to prove, that in point of actual 
“expence, this establishment is cheaper to the public, than 
“to hire cattle in the old mode; but the consideration res- 
“nectiug a public establishment of this description, is not 
“referable entirely to cheapness. It must be obvious to 
“every man, that in a war, such ae the late war, there could 
“ be no success, unless the Officer commanding the ‘lroops, 
“ was able to move, at all times, with the utmost celerity of 
“ which Troops were capable, and to continue his movements 
“so long as was necessary.” 


“ Rapid movements with guns and carriages cannot be 
“made without good cattle, well driven, and well taken care 
“of; and without adverting to what passed subsequently, 
“itis more than probable, that if [ had had the service of 
“such cattle only, as served Lord Cornwallis or General 
“Harris in former wars, I should never have reached 
“ Poonah, and that I should have been obliged to find my 
i ie back without the wheel carriages, in the best manner 
“T could.” 


“ T therefore take the liberty of recommending this esta- 
“blishment of cattle to your protection. It is founded upon 
“the most efficient and most economical principles, and will 
“never fail the Army, so long as it is superintended and 
“conducted, as it has been hitherto.” 


Horses are allowed to Horse Brigade Batteries; in good 
roals each horse may draw between 5 and 6 cwt. 

Bullocks only, are allowed to Foot Artillery Batteries, in 
good roads each bullock may draw about 4 cwt. 
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Tas e shenring the proportion of Bullocks required for the transport 
of Ordnance Carriages and Stores. 


ee ee ee 


| Is ine Fievp. From station to station 


Mounted. | Dis-mntd. | Mounted. Dis-mnid. 


——— | 


NATURE OF CARRIAGE. 
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(when with Iron Guns it will 
huve the same number o 
cattle a'lotted to those 
several Calib: mounted.) | 
Mortar Cart spare... || 6} 1 7} 0] OO] 0) 010) 0 {0 0 
when laden it will have ad- 
ditional Cattle in the fol- 
lowing proportions. 
Addition: Mor- Total 
Cattle. tars Beds, *°!* 
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In calculating the spare cattle the proportion is 1 to 5 in 
draft, and | to 6 in carriage of the fofal number of Bullocks 
required, and not for each carriage taken separately. 


Gun and Mortar platforms, Gins, &c. &c. being carried 
on Platforn.or Country Carts, will be laden as far as prac- 
ticable, in the following proportions, also inthe removal of 
Stores from station to station. 

For a Country Cart .....,.... 800Ib. Bullocks 2. 
For a new pattern Store. ..... SQOQIb. se 2. 
For a Platform Cart.......... TO00Ib. um. 
for a Platform Cart..........1200Ib. » «64, 


N. B.—The above Table is calculated at the rate of 240 
Ibs. weight, for iron Ordnance in the Field, and 400lbs. for 
occasional movement. For Brass Ordnance, the calculation 
is 4G0lbs. weight, whether for Field or occasional movement. 


A pair of Bullocks will draw 1000lb. in addition to the 
Cart, which weighs about 472lb. 


A good Bullock will carry with ease 12O0lbs. 


One Bullock will carry the following number of each kind 
of Shot or Shell and Powder. 


elgle! | | 
so Eig g'alsis 

E.Cic ticle & | 
lz i2|2 212 eie.3 
eat legs lag oe 
Wet lz Zalo'Z le iS ise 
a oF 
Shot round loose,..........6.- 4 ees 0 0 "i 0 
5, Spherical case ais ak 9 4 0 : 7 0 
9 57) 93 filled........ 6; 812 fe J 2,0, 0 
Shells empty common..... wed 0) 0 ; 0, A 2 A a 


Gusnowder. weeeeveess.e Barrels. 45lbs. each. 
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MARCHING. 


On orders being received for any portion of the Regi- 
ment to march, all Arms, Accoutrements, Ammunition, 
Ordnance and Stores, surplus to the Establishment or not 
required, are to be returned into the nearest Arsenal, re- 
ceipts being taken. 


Every Officer receiving Ordnance and Ordnance Stores, 
should inspect them carefully, and not only ascertain that 
they correspond with the list furnished by the person de- 
livering them, but that the Stores are adapted tu the Ord- 
nance, for this purpose the Ordnance should be drawn out, 
the Ammunition unpacked and regularly laid out ; should 
any difference appear, it must be immediately rectified or 
reported. 


The Officer detailed, should without delay ascertain the 
most minute particulars regarding the Arms, Ordnance 


and Stores. 


The Officer or Non-commissioncd Officer in charge of 
Guns, should see that the Spunges are properly coated, 
particularly that there is a good thickness of wool or thrum 
at the end, in order to clean out the Cylinder. 


In packing Ammunition in Waggons, Carts or Boxes, 
the greatest care is to he taken to prevent the oakum being 
tight wrapoed round the Shot, but so loosely surrounding 
each, that when a man takes hold of the Shot with his 
right hand. he may slip off the oakum, gently -drawing it 
through his left hand. 


Limber boxes should be kept constantly complete with 
Ammunition, and the requisite small stores —all expendi- 
ture of Ammunition to be made from the Waggons or Carts 


as far as circumstances allow, or except in cases of emer- 


gency. | 

On the General beating, oF other signal for march, the 
Artillery men strike and pack up their tents a8 quick as 
possible, and with the greates: care. As soon as the tents 
are packed ready for loading, the horses or bullocks put to 
the guns, &c. the Officers of divisions parade and inspect 
their men and prove every one to his station. 

When guns travel, the bottom of the elevating screw 


should be carefully capped in wax cloth or flannel, to pre~ 
vent the splash of dirty roads, rusting or clogging the thread. 
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of thescrew. In marching, the elevating screw should in- 
variably be let down not allowing above three or four threads 
to appear above the carriage, not only to secure it from bes 


ing broken, but also to throw the weight forwards and there- 
by ease the draft. 


The wheels and axletrees of all Gun Carriages being ex- 
actly alike, they should be occasionally changed, that ts, 
the Limber wheels put on the gun axletree and vice versa, 
it has been ascertained, that the gun wheels, from the 


greater weight on them wear out much quicker than the 
Limber wheels. 


Guns and carriages should be well washed if practicable, 


particularly the cylinder of the gun if it has been fired, and | 


shoulkl on such occasions be laid under metal until perfectly 
Cry. 


Spunges wetted during exercise (which should be done 
by sprinkling them with water, and not dipping them en- 
tirely in the water bucket,) ought afterwards to be allowed 
to dryin the sun, but never washed, and the sinnet should 
be carefully combed ont. Spunges should never be used at 
Drill without wads, nor should they be used to clean the 


gun after firing, but a spare spunge or two kept available 
for this purpose. 


The Gun Lascars, Drivers and Horsekeepers, and in 
cases of Necessity, the Artillerymen are available for the 
purpose of cleaning the elevating screws, washing and clean- 
ing the carriages after use, together with their appointments, 
and to keep them at all times clean and in good order. 


All casualties on a march, or expenditure of ammunition, 
should be immediately reported, through respective Com- 
manding Officers, on coming to the ground, and all deficien- 
cy or repairs immediately completed. 


When Detachments are on service, reports of Casualties, 
engagements with an enemy, with a minute journal of the 
daily operations at seiges and any particular occurrence af- 
fecting such Detachments, or the professional character of 
the Regiment, should be made to the Assistant Adjutant 
General of Artillery, or Director of the Artillery Depdt either 
monthly, or as occasion may require. 


Officers or Non-Commissioned Officers in charge, should 
be held repsonsible, that their Guns at all times on the 
march are ready for immediate service, (Waggons, Carts 
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and Limber Boxes unlocked) and for the quantity and state 
of their ammunition, on “ hich account, when Officers or 
Non-commlssionel Officers in charge, are removed from 
one Brigade or Division to another, the relieving Ofticer be- 
comes answerable, on all removals Officers receiving charge 
are to report to their Commanding Officers, that should 
the exigency of the case not allow an immediate examinati- 
on, it may take place as :von after as possible. 


On coming to the encamping grouud the arms, carriages, 
waggons and carts should be most minutely examined, and 
any articles lost or broken instantly reported, the axletrees, 
bores and vents of the guns are also to be inspected, to see 
that they are clean, the gun ammunition and stores should 
be examined and reported to the Commanding Officer 
weekly, forwardiftg ‘ndents for the exchange of such articles, 
as are injured or wanting to complete. 


Particular attention should be paid to the state of the 
ammunition, which should be frequently aired ; and no 
fresh ammunition received without being gauged to the guns. 


Ifa wheel be so disabled as not to be worth repairing, 
the nave if not damaged, should te at any rate saved. If 
the nave be good, anew wheel can easily be made from ma- 
terials to be found on the spot, but itis very difficult to find 


a nave. 


CROSSING RIVERS. 


In India, Ordnance is generally conveyed across rivers 
when not fordable in boats, tose which have been found 
most convenient, are the common country basket boats, 
covered with double skins of leather. ‘hey can be made 
with ease in all parts of the country, and can be transferred 
from one river to another. This method was suggested by 
that distinguished and experienced officer, the late Lieute- 
nant Colonel Dalrymple, c. B., who was of opinion that no 
system for the passage of unfordable rivers in this country 
would be either effectual or economical. which was not founcd- 
ed on the simple contrivance of the natives. 


In embarking Ordnance or carriages, the boat should be 
nearly filled with straw, brushwood, or any other light, soft 
substance, and the carriages should be embarked at a spot 
prepared by making a temporary wharf, at which the boat 
can float. The planks of the skeleton -platform will answer 
very well for making the wharf. The boat being brought 
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es near to the bank of the river as possible, 2 sleepers are 
driven perpendicularly into the water, close to the boat, the 
distance between them, being that of the span of the wheels 
of the carriage to be embarked ; on them the side pieces of 
the platform are rested, forming an inclined plane towards 
the shore, their extremities are then secured by strong pic- 
kets, driven in to prevent them from sliding back, when of 
course the ends on the uprights would also slide off, and 
let the planks into the water. The wharf is now complete, 
and the carriage ig gradually and carefully run up this in- 
clined plane ; the trail supported by a cross-piece of wood 
fastened under resting on the side planks ; on the wheels 
reaching the upper part of the wharf (the ends of which, it 
1s scarcely necessary to remark, should not project far be- 
yond the upright, or the carriage would be elevated too much 
above the boat and probably in its descent, destroy it,) the 
(rail is raised and the piece gently run off into the boat, the 
the substance with which it is filled, preventing any shock, 
or the carriage from running through the sides, 


Should the inclined plane thus made be very steep, fasten 
a rope to the lowest part behind each wheel, carry the end 
to the front resting on the tire, cut a notch in the front 
part of each side piece to receive the ropes, the ends are car- 
ried under the planks to the rear, at these the men haul, 
when the gun will be easilyrun up, with the assistance of hand 
spikes : care must be taken on the wheels quitting the planks, 
that the weight in front does not preponderate so as to turn 
over, this is prevented by those at the trail who must keep 
a sharp look out. 


Dismounted guns are embarked nearly in the same man- 
ner ; the piece is laid lengthways across the lower part of the 
wharf, ropes fastened round it, the ends carried to the front 
over the notches, and brought back in the manner above 
described to the rear, by their means and hand spikes, the 
piece is drawn up the slope, and gently let into the boats. 


Should the river have steep banks, this inclined plane 
will be unnecessary, the bank may be cut away so as to ad- 
mit of the planks resting on it, and the uprights being hori- 
zontal or inclined towards the boat. The Officer must use 
his judgement, according to existing circumstances. 


Basket boats have been much improved by Lieut. Davis 
of the Madras Engineers, by means of a second bottom ex- 
actly similar to the other, which is joined to it, but invert- 
ed ; the sides of the boat are produced so as to join the 
edge of this second bottom all round, still retaining the 
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inner sides, which adds much to the security of the boat, 
by not allowing any thing in it to penetrate through the 
Inner side near the curved part at the bottom, which is 
frequently the case, the outer side wil] still preserve it. But 
this is not the principal advantage, this curved part down- 
wards by retaining the water, will prevent the possibility 
of its upsetting, and add much to its buoyancy, and enable 
it to bear a much greater weight, without risk or sinking. 
One of 12 feet diameter will convey a 24 pounder. A very 
good idea will be formed of the two bottoms, by placing two 
similar saucers on each other their convexities outwards. 


Basket boats are the simplest and most expeditions mode 
of crossing rivers, and at the same time the most dangerous 
when the necessary precautions are not taken ; with com- 
mon care, however, they are perfectly safe. When horses 
are available, they will greatly facilitate the crossing of the 
boat, there is no necessity of using paddles and the passage 
may be accomplished in one third of the time. Two horses 
may be taken over alongside each boat. 


When a few horses have crossed they should be kept near 
the landing place to encourage the others coming over. 
Should any accident or difficulty occur with the horses, they 
should be let loose, as however broad and rapid the river 
may he there is seldom any danger of their not reaching 
the shore. 


On many rivers there are people who swim horses over, 
they being supported by gourds or pumpkins, when these 
people are to be procured, their method should be preferred 
as being the most expeditious and safe. ‘Tie a rope about 
2 fect long, one end to the horse’s under jaw, the other the 
man holds, on no account should a horse have a bridle, or 
any other ropes about him, with gourds 40 or 50 horses may 
be taken over ata time as they encourage each other. 


To cross over a bad nullah, where the horses have not 
footing sufficient to take over gun and hmber together; 
unlimber, and take the limber over first, then fasten drag 
ropes from the limber to the trail of the gun carriage, and 
by that means drag the gun over. 


EMBARKATION. 


In embarking ordnance stores, the first thing necessary 
is to prepare a list of all the articles to be embarked, with 
the weight and tonnage of each. This list must have a large 
column for remarks. The tonage required for bulky arti- 
cles will be generally one third more than their actual weight ; 
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but the tonnage of ordnance, shot, shells, &c. will be equal 
tu their weight. 


If vessels be paid for according to the tonnage they carry, 
the misters will, of course, stow away as much as the ships 
will hold; but, if by the voyage, they will be averse to 
loading their ships too much ; a naval Officer should there- 
fore always attend to see that the ships are properly stowed. 


Ordnance and stores may be embarked, either for the 
parpose of merely transporting them to another situation or 
fora military expedition. In the first case, each ship must 
be stowed with as much as it will carry, and every article 
that relates to one particular species of service or ordnance, 
must be put on board the same ship, that in case one ship 
be lost the others may remain in themselves comolete. his 
principle must of course likewise be attended to, in an em. 
barkation for an expeditioa but a more particular distribution 
of the stores must take place when on board. With each 
piece of ordnance must be placed every thing necessary for its 
Service ; its side arms, carriage, limber, ammunition waggon, 
ammunition, &c. so as to be readily come at when required to 
be disembarked. 


If it be an embarkation of ordnance, &c. for aseige not 
only every thing necessary for the service of the ordnance 
should be embarked with them, but also every thing necessa- 
ry for the construction of the battery on which they are to be 
mounted. It will be adviseable in this case, to put different 
natures of ordnance in the same ship in proportions accord- 
ing to the service required of them. [nygeneral it will be best 
to put the heavy articles in first, and every thing that is light, 
easy to be removed, or likely to be first wanted, on the top. 


Previously to embarkation, the guns, carriages, waggons, &c. 
must be dismounted, but first numbered as. follows, and the 
number of each article marked in the list of the column of 
remarks. Give each piece of ordnance and its carriage the 
same number: give the ammunition waggons and the other 
carriag-s different numbers from the ordnance carriages : then 
give every limber, whether of ordnance carriage, or ammunition 
or other waggon, the number of its respective carriage. If 
for a simple transport, arrange the small stores, sile arms, 
&e. according to their several natures ; but if for an ex- 
pedition every thing belonging to each particular piece 
of ordnance must be collected together, and the cases, 
or chests, in which they are put, marked with the number of 
the piece of Ordnance to which they belong, their natures 
and description. 
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If there be any doubt of the different parts of the car- 
riages, being made with that uniformity so essentially ne- 
cessary, every part that is separated must bear the number 
ofits carriage. ‘This precaution at any rate may be a good 
one, if the same vessel contains different natures of ordnance 
or carriages. 


The axle-trees need not be taken off the carriages if the 
vessel be of sufficient size to admit them when fixed, as 
they are not easily replaced without workmen and a tedious 
opeiation. 


When a carriage is dismounted all the small articles, such 
as elevating screws, linch pins, drag washers, cap squares, 
&c. must be carefully collected and secured ina box, marked 
with the description of stores and number of the carriage to 


which they belong. 


\ 


All carriages or waggons embarked with their axle-trees 
fixed, must be arranged in the ship, side by side, and alter- 
nately front and rear, that their axle-trees may not interfere 
with each other, and take up too much room. 


Every transport or other vessel employed in the convey- 
ance of troops or stores for an expedition, should be number- 
ed on the quarters, and on the bows, with figures as large as 
two or three feet, and likewise on the sails, that they may be 
known at adistance. 


The number of the ship her name and tonnage, and the 
masters name must be entered in the list of stores which 
she carries. 


In disembarking ordnance and stores, they must be Jand- 
ed in order exactly the reverse of that in which they were 
shipped. ‘The carriages and waggons must be mounted as 
soon as possible, and each piece of ordnance with ils waggon 
&c. must be arranged as far from the shore as possible to 
prevent confusion. 


If the disembarkatian be to take place in the presence of an 
enemy, the vessels of course must be loaded accordingly, 
and the field ordnance, with their carriages, ammunition, &c. 
must beso arranged so as to be first landed, and with the 
greatest possible ease. In this case, the intrenching tvols, 
miust also be kept in the greatest readiness. 
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PACKING. 


Guns, Shot, all the metals, and all heavy articles, are 
calculated by weight ; carriages of all sorts, and all bulky 
articles by measurement, 40 cubic feet should be rated at 
one ton, but sometimes, owing to the dearth of employment 
for vessels, the ship owners, and agents are glad to bargain 
for freight at the rate of 50 feet per ton. ‘lhe tonnage 
statement is furnished to the Marine Board, and _ vessels 
are engaged by the latter authority ; when supphes are sent 
toany port in the Madras territories, freight is bargained 
for at so much per ton, except in the instance of gunpow- 
der, which is generally paid for by the barrel ;—when_ stores 
are sent to foreign settlements, or when war expeditions are 
dispatched ; vessels are engaged either for a certain sum 
per month ; or for the trip ; that is, they are taken up as 
‘* Transports.” All vessels engaged for the transport of 
stores are, or should be, surveyed by competent officers. 


When the officer is made acquainted with the name of 
the vessel engaged fur any particular service, he applies to 
the Master Attendant for as many boats and rafts as may 
be judged necessary. Heavy guns, say guns above 20 cwt. 
are shipped by means of rafts, all light ordnances packages 
of stores, &c. are embarked in boats. 


Gunpowder.— Gunpowder 1s always dispatched in barrels, 
either whole (90lbs ) or half (45lbs.) barrels, each barrel 1s 
securely packed ; first, it is wrapped with wax cloth, over 
which is a wrapper of gunny ; the description of powder 
and its destination is marked with paint on each barrel. 


Musket Ammunition,—Musket Ammunition is sent most- 
ly in barrels and occasionally in boxes, which are covered 
with wax cloth and gunny, like the powder barrels ; the 
packing barrels are of various sizes, but all musket ammu- 
nition intended for actual service in the field, is packed in 
portable barrels or boxes containing each 500 shotted mus- 
ket cartridges, one of these may be carried with ease bya 
cooly, (60lbs.) two of them make a bullock load ; the same 
barrel or box will contain 800 pistol cartridges. 


Carriages and Carts.—Carriages and Carts are taken to 
pieces before they are put into the boats, that is, the wheels 
are taken off,—hitherto it was usual to number and mark 
the wheels with paint right, left, &c. &c., this is not now 
considered necessary because the naves of wheels, and the 
arms of axles of all light field carriages are intended to cor- 
respond, perhaps, however the old system should not be 
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abandoned too hastily, at all events it should be adhered to 
in the instances of heavy field carriages and carts. 


Musketry and) Swords.—-Muskets are packed in’ Arm- 
chests, 20 muskets with bayonets and seabbard in one chest 
—the muskets are arranged in rows or tiers, each tier is se- 
cured by battens, this mode of packaze is very sife and per- 
fect — pistols. 20 pairs in one box —swords cavalry with iron 
scabhards, 50 ina case —both the pistols and the swords are 
battened like the muskets. 


Accoutrements, —When Corps proceed on ship. board, 
their arms and accoutrements are packed in the ‘rsenal, the 
arms as above an:l the accoutreme ats in cases, 7) comotlete 
sets in one case, this has reference to the accoutrements of 
Corps only, when new accoutrements are sent from the arse- 
nal bayonets, belts, pouch bells, &c. &c. are all packed se- 
paralely. 

Shot and Shells.—Round shot and shells require no 
package. 

Cannister shot should always be packed in strong boxes. In 
preparing the general return of stores for embackation much 
as regards packaze shoull be regulated by circumstances — 
Stores sent from the Presidency for the station of vlasuit - 
patam, an economical system should be observed. cass of 
any kind and of any size should be used ; stores for Hyde. 
rabad and Nagpore are sent vid Miasulipatam, then the 
stores should be packed so as to be convenient both for sea 
and land transport ; there isa packing case much used in 
the Arsenal, the pattern of which was suggested by lieut. 
Brookes, and which measures about 25 cubic feet, this case 
filled with the stores most generally in use, would be conve- 
nient on ship board, and would be the average load for a 
country cart travelling by land. 


If a vessel is loaded with stores all to be landed at one 
port, then the heaviest articles, ordnance, &c. are to he first 
embarked, then the bulky packages, and last of all, the 
gunpowder and shotted cartridges. 


If a vessel taking consignments for two ports, then the 
stores for the most distant port are to be the first embark- 


ed, in the same order as above, except that all the gunpow- 
der and shotted cartridges should remain on shore until the 
day of sailing, or until the day before sailing. 

In war expeditions, all the packages should as far as prac- 
ticable be portable—at least, a large proportion of the stores 
that would be required immediately on landing, should be 
packed in cases or bundles not weighing more than (60lbs.) 
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STOWAGE OF MILITARY STORES FOR CON. 


VEYANCE. IN THE FIELD. 
er See ee CT 


ARTICLES. REMAKKs. 


Platforms Gun and Mortar../On Platform Carts. 

Gist one. eaeaany »22./Do. do. — do. 

Shot and Shell....... .-../ In Gunnies for Bullocks—Vide Lt. Brookes 
Table No. 16 for number. 

Carcasses Empty. ..0000.6.{DO. do. do. do. do. do. 

Do, Filled. .........| Well secured in small Boxes covered with 

Gunny and Dammered— Carried on Carts. 

Canister Shot ...... ....{/In Boxes, not execeding 60 lbs. each to be 

securely packed, the hox to be covered with 

Gunny but not Dammered—Carried on 

Bullocks. 


Spherical Case filled with 
leaden Balls. ........../AS above,— Should there be a deficiency of 
Boxes they can be earried in Gunnies, 
care being taken that they are well plug- 


ged 

Cartridges Cloth Empty. .../To be packed in Bales covered with Wax 
Cloth and Gunny not exceeding 60 Ibs. 
each, for Bullock Carriage—In the wet 
season empty Powder Barrels covered as 
above will be a good stowage. 

Gunpowder eee ees eves eeses On Carriage Bullocks, 

Fuzes. .... wcececcoce.... (A small supply of each description of Fuzes 

POUNTOSS -o4 Soe als bbe properly packed, a few Bundles of Portfires, 

Quickmatch. ......00.5+..{ andasmall Box of Quick Match to be 
packed in each of the Laboratory Chests, 
the remainder to be packed in Boxes co- 
vered with Wax Cloth and Gunny and 
conveyed on Carts. 

Match Cotton...... eeese-|Packed in Store Gunnies—Bullock Carriage. 


Bags Sand Dungaree......] Do. Bales do. do. 
Axes of Sorts........ ieee 

Mamoties...c..ccc008.... Packed in Bundles 60 Ibs. each—Bullock 
Hooks Bill... 0. cceoceee Carriage 

Hooks Sap... ceeeece cece 

Crows Iron.......... ane On Platform Carts. 

Shovels and Spades. ...... | 

Adzes Brass Coopers. .... 

DiVOres icc ied ee nas x Bece oe 


Vices. 2... ceeeeeseeeeee.| »Packed in Laboratory Chests. 
Augers Fuze and Aprons 
eA attach wliee! cae ees 
Axletrees Iron and Wood...'On Platform Carts. 
Blocks Wooden Shell. ..... [In Laboratory Chests. 
Barrels Budge.......2..-.../On Platform Cart. 


Bits Gun Steel, Bottles Cop-! 2 p, ne . : 
per, Boxes copper diedeinels Packed in Laboratory Chests. 
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ee ai ee a 


ARTICLES. Remarks. 


Boxes, Tin Tube, Wooden 
PU¢@ sceske: & ee eass anked ; y 
Bellows Hand for proving! Packed in Laboratory Chest. 
Shells, and Candles Wax 
Buckets Wooden, = Tar, ? 
Water, and Buckets Lea-|(;- On Platform Carts. 
ther icac eeu ee ate ees 
Cloth Waxed and Vizaga-|Packed in Bales 60 Ibs. each, covered with 
patam, ...seeeeeeeeeees| Gunny, Bullock Carriage. 
Chains Measuring, Chalk, 
Compasses &c......++-|¢ Laboratory Chests. 
Cylinders. ... cece ecccceces 
Choakers lron...es: eveee-tin a small Box on Platform Cart. 
Coins ...cee cceseeeesseeejin the Limber Box of Heavy Field. 
Drivers and Setters for 
Fuzes, Engines Fuze, and 
Esses Iron....s- e+ eee. | Laboratory Chests, 
Fellies of Sorts....... ....{[m Bundles—Bullock Carriage. 
Files, Funnels, Formers for 
Cartridges .....+ esse: 
Guages, Glasses Perspective,| ( Laboratory Chests. 
and Hammers .....ceee- 
Handspikes Traversing... .|One with each Gun the remainder on carts. 
Do. Purchasing...../Two with each Gun Ammunition Cart and 
Waggon, a few loose with the line of 
Carts, the remainder in Bundles--—-On 
Carts. 
Handspikes Gin Spare... .JOn the Carts with the Gins. 
Haversacks Leather.......{One in Limber Box Heavy Field--Four in 
each Laboratory Chest, the remainder in 
cases on Carts. 


Yokes Quadruple. ..++++--|? On carts. 
) 


Do. Common......- eas 
Head- Rammer and Spunge, 
Horns Priming, voks 


Caht, Irons Priming, In-) }In Laboratory Chests. 
struments Perpendicular 
and Quadrants ..e.e0.. - 
Jacks Haud......+ ....++-|On the Carts with the Gin. 
Keys spare of sorts, Knives 
Laboratory .-.... ..2.-. (In Laboratory Chests. 
Knives Grass......e+0e0. [In a Bundle on Cart. 
Ladles with Worms......../On Carts. 
Leathers or Tapes Bearing..50 in each Laboratory Chest the re- 
mainder on Cart packed ina small Box. 
Packed in a Box on Cart. 
One of each, in each Laboratory Chest, 
the remainder, packed in Box, on Cart, 


Lights Blue and False. ... 
Lanthorns Dark and Horn... 


Line, Hambro, Mer, Log, 


and Tracing ........+...|In Laboratory Chests. 
Lintstocks with Cocks....j}On Cart. 


161 


ARTICLES. Remarks. 


Locks pad with Keys, } 
Lynchyins and Marline-!' In Laboratory Chests. 


SpikeS ..0.0. ceceeecs oS 
Mallets for driving Pickets...With Park Pickets, on Bullocks. 
Needles of Sorts........... In Laboratory Chests. 


Nets Coir filled with wads../On Carts. 

Naves Wooden..... «2-2.-|Do. do. 

Oakum Europe........+<«.(A small quantity of fine clean Oakum in 
each Laboratory Chest for wrapping Fuzes, 
and a supply packed in Store Gunnies 
carried on Bullocks. 

Junk Europe...... ..+.../On Bullocks. 

Pickets Park..... ...2.+ (Do. do. 

Do.  Platform.. ... ../On Cart with the Platforms. 
Plummets for Mortars. ..../{n Laboratory Chests. 
Poles Limber Spare....../On Carts. 
Pincers Iron and Brass....|In Laboratory Chests. 
Pouches Priming..... ..../Four in each Laboratory Chest, the remain- 
der in a Box, on Cart. 
Punches Tube, Rasps Fuze, 
Relievers for Spring] } In the Laboratory Chests. 
Spikes........ ... ow ease 

Rope Europe and Ratline...{On Carts. 

Ropes Drag Heavy Field...|One set with each car) exclusive of a supply 


riage, in Store tobe packed 
Do. do. Platform Cart. ./One set to each in Bundles for Bul- 
Cart, lock Carriage. 


Rings spare for Yokes, &c...;In the Laboratory Chests. 
Rammers Earth.......... {On Carts. 
Rockets Signal...........{In a Box covered with Gunny and Waxcloth, 
on Cart. 
Scales Copper 7 and 4 Ib. 
Setts ,..ccesecceess eoe-;One of each, in each Laboratory Chest, the 
remainder carefully packed in a Box, on 
Cart. 
Scissors, Screw Nuts, Saws 
Fuze, Setters Saw, and In the Laboratory Chests. 
Scales Gunter Brass, .... 
Scrapers Gun,........... The scrapers to be kept in the Laboratory 
Chests, the Staves on Cart. 
Searchers Gun........ ..../On Cart. 
Sheepskins for Mortars.....|In Store Gunny. 


Sinnet, Spunyarn.... ..... |Packed in Bundles carried on Carts. 
Spunges Gun.....-.006 o--{On Carts. 
Do. Mortar.........../On Mortar Carts. 
Spikes Gun.........-.50.. in Laboratory Chests. 
Spokes Heavy Field and 
Platform Cart.......... Well lashed in Bundles, carried on Bullocks. 


Spirits of Wine.........- |One Bottle in each Laboratory Chest, the 
remainder securely packed in a Box,---on 
Cart. 
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ARTICLES. REMARKS, 


————ee Ce OE, Ee CE | ee 


Stocks Portfire...... » eee(In Laboratory Chests. 

Staves Sponge ......0-..../On Carts. 

Silk for Plummets........{In Laboratory Chests. 

Thread Cotton.........0..{1 Ib. in each Laboratory Chest, the reinain- 
der in Store Gunny---Bullock Carriage. 

Tar and Grease filled kegs../On Carts, used as required, and the Kegs 
refilled when an opportunity occurs, 

Tatiseess eeeeee .. Barrels|/On Carts. 

Tarpaulins......... eeeee.|Lhose required for the Covering of the Ma- 
gazine and Stores are carried on Bullocks, 
asupply tobe kept in reserve conveyed 
on Curts. 

Twine Gunny............ Store Gunny. 

»» Europe and Country/! tb. of each in each Laboratory Chest, the 
remainder packed in a Box---on Cart. 

Vices Bench, spare Washers|In the Laboratory Chests. 

and Wrenches... .essee 


Wiads. .cccccs cecccesesseeeeiVide Nets Coir. 


Memorandum. 


If two or more laboratory chests, the stores for them, 
should be equally divided, each description to be packed in 
Bundles, and correctly marked. The heavy articles to be 
stowed first, and then the light: The ammunition carts 
or waggons are considered to be completed with their esta- 
oes equipment exclusive of the articles enumerated in 
this list. 


The boxes containing the Fuzes, Portfires, Quick-match, 
Haversacks, Priming Pouches, Bearing Leathers, Blue and 
False Lights, Rockets, Lanthorns, Scales and Weights small, 
and Spirits of Wine, should be packed on one or two Carts 
and not dispersed with the other Stores. The Sinnet and 
Spunyarn should be on one cart. 


Every Box, Package, Shot, Powder, Ammunition, and 
Store Gunnies should be correctly marked. The Gunpow- 
der S. G. and L. G. should be piled separate. The Am- 
munition Musket and Pistol in like manner. The Shot and 
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Shells piled in their Gunnies according to Calibre. The 
Store Gunnies and Gunnies with leaden Balls separate, if 
thus arranged, the account after a march is soon taken. 


The Artificers should be told off to the line of Carriages 
and Carts, they should carry a Light set of Tools with them, 
and be supplied with a few of the following Articles, Tron 
Bands for Spokes and Fellies, Esses fron, Lynchpins, 
Washers, Nails Tire, Nave and Packing, Keys and Rings 


for Yokes. 
The Magazine should move in the following order. 


Ist Gunpowder. 

2d Ammunition. 
3rd Shot and Shells. 
4th Sundry Stores. 


The Lascars who march at the head of the Magazine 
should be furnished with ‘Two Bill-hooks, and Two Axes 
Hand, well sharpened, they will be found of great use in an 
intersected Country, for opening a passage in the Hedges, 
for passing the Bullocks through. 


At Night a Warrant Officer should go round the Bullocks 
at the Magazine taking a Maistry with him) and see if the 
Bullock people have any Fires between the Bullocks, this 
they are very apt to do, if any Fires are discovered, the of- 
fender should be handed over to the Maistry and punished. 
On approaching the Ground of lincampment,a Warrant 
or Non-Commissioned Officer belonging to the Magazine 
should advance a small distance in front of the Bullocks, 
and examine the Ground where the Tarpaulins are put for 
the reception of the Gunpowder, and should he discover any 
places where fires have been made he should examine them 
with his Aand, the only method to find out whether any fire 
yet remains, should fire be discovered in any place he should 
send word to halt the Magazine until he has properly extin- 
guished it. 


The Tarpaulins to be taken from the Piles of Powder and 
Ammunition in the presence of a Warrant Officer, who 
should have all the Maistries in attendance to prevent the 
Bullock people taking away their loads in an irregular 
manner, likewise on coming to the new ground, the 
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Maistries must attend at the Park, until all the Stores are 
counted, if any loads be delicient, Maistries should be 
sent in search of them. 


Every Carriage Bullock should be supplied with a Head- 
rope. This isarope which is fastened to the Horns, if no 
Horns, to the Neck, the other end is tied to the Load, should 
the Bullock throw his Load he must remain with it, which 
will soon be discovered and few losses will occur if this 
rule is observed. 


Spherical case Shot, or Common Shot, when fixed to Bot- 
toms must invariably be packed in Boxes not exceeding 60 
Ibs. each, for Bullock Carriage. 


Distribution of Warrant and N on-Commissioned Officers 
on the Line of March. 


1 Warrant Officer in Charge of the Gunpowder and Am- 


munition. 
1 Do. do. in Charge of the Shot and Shells. 


2 Non-Commissioned Officers, in Charge of the remaining 
Stores Carried on Bullocks. 


2 Warrant and 2 Non-Commissioned Officers with the Line 
of Carriages. 


The Warrant and Non-Commissioned Officers with the 
Magazine should keep on the flanks of their respective 
charge, keep the Bullocks well closed up and not allow any 
Baggage to mix with their Bullocks, or to cross the Line, 
they must be alert at all times, and see that the Guard do 


their duty. 


The Warrant and Non-Commissioned Officers with the 
Line of Carriages, should disperse themselves along the 
Line, keep the Carriages well closed up, not allow of any 
Baggage to cross the Line, and should any Carriage Break 
down they should send a report to the Commissary and get 
the Carriage repaired as expeditiously as Possible. 


A Warrant or Non-Commissioned Officer should remain 
in the rear and see all up to the New Ground. 
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Duties of Warrant and Non-Commissioned Officers on 


coming to the New Ground of Encampment. 


Each Warrant or Non-Commissioned Officer must ex- 
amine the respective Stores in their charge, and see the 
loads counted, and if any Gunnies require repair or exchange, 
to have it instantly done, when repaired, to be carefully 
put into Piles. ‘The Gunpowder and Ammunition, to be 
properly secured, with good Tarpaulins, lashed round and 
picketed, all deficiencies, exchanges, and repairs to be re- 
ported to the Commissary. 


The Warrant and Non-commissioned officers with the line 
of Carriages, are carefully to examine them so soon as drawn 
into line, report all breakage, and have them sent to the 
Artificers for repair, they are also to see them returned to 
the park, and put in their proper places, report the proper 
days for greasing of wheels, and see that it is done. If any 
Gun Ammunition, is on Carts, or Waggons, belonging to 
the park, it should be daily examined, and unstowed every 
fourth day, if circumstances will permit. 
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REGULATIONS TO BIE OBSERVED IN DRYING, 
SIFTING, AND PROVING GUN POWDER, &c. 


The terrace or platform on which the powder is to be 
dried, to be well cleaned, free from damp, and moisture, 
and covered with Tarpaulins, and powder-cloths over them. 


Sentries with side arms to be placed at intervals round 
the terrace 20 or 30 yards from it, according to circum- 
stances, and no person but those concerned in the operation 
to be allowed to pass within them. 


An ordnance Officer invariably to be present from the 
time the powder is taken out of the Magazine till returned. 
The Superintending Officer to visit the platform frequently 
while the powder 1s on it. 


The powder being prepared is to be poured out of the 
barrels, and winnowed through sieves to clear it of dust and 
dirt, then spread uniformly with wooden rakes on the cloths 
not more than 2 inches thick, in any part, all lumps to be 
broken by the hand, that all alike may have the benefit of 
the sun, to insure which, the whole every half hour to be 
raked with wooden rakes. 


Fach lot should remain out 4 hours, when the sun is very 
powerful, or 6 when not particularly so, and those days 
should be selected that are clear and dry, free from clouds 
and moisture. 


In re-barrelling the powder, 45lbs. only tobe put into a 
501b. barrel, and 90lbs. into 1O0lb. barrel, it having been 
found by experience that powder keeps better, by the empty 
space being left in each barrel, and moreover, the powder 
by having more room, receives greater benefit from turning 
the barrels than if they were quite full. 


The drying of powder at all Stations to take place under 
the superintendence of the senior Officer of Artillery. 


~ On all occasions of removing gun-powder from one barrel 

to another, or where a new head is put in, or the original 
proof mark in any way injured, it should be carefully re- 
painted; and in proceeding to reprove powder, each clescrip- 
tion (large, and small grain) may be kept and proved 
separately, and the gun powder of each kind, of one year’s 
manufacture only, to be mixed together. 
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Proving Gunpowder. 

It is incumbent on every Officer in Command of Artillery, 
to ascertain by proof the quality of his powder, whereby the 
charge should be regulated according to distance, for although 
4d weight of shot for battery guns is the established 
full charge, both in Her Majesty’s service, and under this 
Presidency, yet, in various siiuations and depending on local 
circumstances the charge should be reduced to 4 and even 
sth of the shot’s weight, as also in some cases an in- 
creased charge may be found necessary. 


_ All gun powder manufactured at Madras, is proved at Ar- 
tillery Head Quarters by-the Director of the Artillery De-_ 
pot, under the orders of the Commandant of Artillery. 


On the Ist of each month, an Artillery Officer is sent to 
the mills for the purpose of selecting one or two barrels out 
of those manufactured the preceding month. 


These barrels are then sent to the Mount for proof. 
The ordnance used is an iron eight-inch mortar. 
Two charges are used, viz: Ilb. and 2 ounces. 


The projectile is a solid steel ball, weighing 65lbs, and 
7°87 inches in diameter. 


With every different sample of gun powder, three rounds 
are fired, and the extreme range of the three rounds, being 
summed up. and divided by three, gives the medium range, 
which is considered the mean strength of the powder under 
examination. 


The standard range is, with lb. 500 yards, and with 2 
ounces 40 yards. 


The accompanying form of proof report will shew the va- 
rious observations, K&c. that are recorded and is the forni ob- 
served by all Artillery Officers at out-stations, who have 
occasion to prove their powder either for practice or service. 


Fine powder is sometimes proved in the following man- 
ner.—A kuzil barrel is fitted up in a strong framing, Tig. 66 
loaded with four drams of powder and a steel ball weighing 
276} grains, and -64 inches diameter, and fired against wet 
half inch Mangoe boards, or boards of any tough wood, slid- 
ing into grooves ina box, three quarters of an inch apart from 
one another, and the first thirty feet distant from the muzzle 
of the barrel Fig. 67. The usual penetration is from ten to 
twelve beards. 


FORM. 
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Gunpowder Barrels. 


Gunpowder barrels consist of staves, a circular top and 
bottom, kept together by four copper hoops. The whole 
barrels are made to contain 100lbs. and the half barrels 
o0lbs. of powder each ; but 9O0lbs. Only are put into the 
whole barrels and 45lbs. into the half barrels. This ar. 
rangement leaves room for the shifting of the powder 
and preserves it better. 


Weight of an empty whole barrel. .....33lbs.. Fig. 68. 
co) ” half . wextedaeLlDSis . Fig. 69. 


Barrels containing different powders, are distinguished by 
the color of the marks on them. The initials of the super- 
intendent’s name, date of manufacture, nature of powder, 
and medium range are all marked on Gunpowder barrels. 


Red paint denotes............Large grain. 
Blue do Ooh outta ered2en Small do. 


In permanent magazines powder barrels are generally 
Packed in tiers of 3 barrels each; this arrangement is made 
fo guard against accidents, but in the field, where magazines 
are only formed for a short period, powder barrels may be 
piled like shot, and in almost any number, owing to the very 
great power the barrels have in bearing weight. 


Dimensions af Barrels. 


90lbs. | 45Ibs. 


' 


Feet. Inches. | Feet. inehes: 


DEP saosin insemennceeal| 2 9.61 1 | 5.13 
Diameter at the top........... 1 | 3.61 1] 0.37 
” 2 bulge cee. eee 1 5.36 | 2.0 
‘9 »  bottom........ ] 3.51 | 0.31 
Hoops { Breadth.......... 0 1.30 0 1.30 
Bulge | Thickness. ....... 0 lo 0 0.10 
Weight with Rivets.,..,...1bs a 20). 
Hoops { Breadth. ........000. 0 1.30 0 1.30 
Chime (Thickness..... danse dass 0 0.10 0 0.10 
| Weight with Rivets,....... Ibs..| 23, 113 
N. B.—Every barrel to have 2 copper hoops of each kind. 


and of the above dimensions. 
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Budge Barrels. 
Fic. 70. 


Budge barrels are used in batteries to keep the powder, 
from accident. They hold from 40 to 60lbs. of powder. At 
one end there is a leather top which is closed in by strings. 


Tools necessary for opening and closing barrels. 


Cooper’s vice. 
me Adze, 
ss Driver. 
Funnel. 


Preservation of Gunpowder. 


To preserve gunpowder from the effects of the atmosphere; 
it should be kept in as dry a place as possible. In garri- 
sons, powder magazines are isolated buildings of a con- 
struction so solid as to resist the fall, and bursting ot shells, 
and they should be placed in situations as_ far removed as 
possible from the front likely to be attacked, and surrounded 
by every precaution to render them as little lable to injury 
as possible. 


The dimensions of one of Vauban’s principal magazines 
Fig. 71 are as follows. The apartment is sixty feet long, by 
twenty-five feet wide ; the interior height of the wall above 
the floor is six feet where the spring of the arch begins ; 
the long walls or piers are eight feet thick, strengthened ex- 
teriorly by four counterforts, the masonry is three feet thick 
at the thinnest part of the arch, and about 8 feet at the 
angle over the key of the arch. ‘The end walls are 4 feet 
thick, in one is a door anda window, and a window in the 
other, no iron is admitted into the construction, the doors 
and windows being lined with sheet copper ; the floor is sup- 
ported on lines of smal] brick pillars, so as to keep it dry 
and give a free circulation of air under it. The magazine 
is ventilated by air holes cut in the side walls so as to leave 
a solid die of masonry in its centre, and being further pro- 
tected by perforated sheets of copper, nothing can be in- 
sinuated through these openings. Powder being a most de- 
licate agent and susceptible of imbibing atmospheric mois- 
ture, every means must be used to obtain good ventilation 
and equal temperature for it. 

The powder is usually piled in tiers of 3 barrels, Vau- 
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ban’s magazine just described will thus hold one thousand 
and fifty barrels, or one hundred thousand pounds of powder. 
As a further security the whole building is surrounded at a 
distance of 12 feet from its walls, by a wall of 10 or 11 feet 
in height. 


In the field when in batteries, splinter proof timbers for 
magazines are cut, 12 feet in length and from 8 to 10 
inches in breadth and thickness, and placed against an epaul- 
ment parallel to the place at an angle, making the base 
equal to half the height. They are then covered with a 
tarpaulin extending well over the top of the epaulment, 
over which are laid one or two rows of filled sandbags so as 
to prevent the possibllity of the tarpaulin being cut by the 
splinters of shells. A second tarpaulin is usually thrown 
over the exterior in rainy weather. On this construction 
the magazines are perfectly dry and sufficiently spacious. 


The best situations for magazines are on the flanks of 
the batteries. Nothing can be worse than to place them in 
the rear of the centre of the battery, as then every cartridge 
has to be carried along the most exposed and dangerous 
part of the battery, and the number of accidents and casu- 
alties which arise therefrom is very great indeed. It is 
best to havetwomazazines formal, rather than one exceed- 
ing fen or twelve feet in length; when two are made they 
are placed one on either flank. A situation which is found 
to answer extremely well for the magazines of batteries 
constructed in advance of a parallel, is at the extremity of 
a cut, made perpendicularly through the parapet of the com- 
munication from the parallel, at ten or twelve yards before 
arriving at the battery. 


The level of the floor of the magazine is then kept as 
nearly on the level of the approach as will admit of its being 
drained and the foot of the splinter proof timber is sunk 
I2 or 14 inches under it. In this situation an accidental 
explosion of the magazine will not injure the battery. 

When marching, a spot of ground is selected, at the end 
of the march, in the centre of the park. It should be as 
dry as possible, well cleaned and drained. ‘l'arpaulins 
Placed on it and the barrels put in horizontal rows on 
their sides, and the whole covered with tarpaulins. 


Transport of Gunpowder. 


The transport of gunpowder in Indiaon service, is general- 
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ly on bullocks in 45lb. barrels. One bullock carries two 
fixed in a gunny-bag and placed across the saddle. The 
barrels must first be packed in wax cloth and then gunny 
sewn over it to preserve the powder from the weather. In 
marching from station to station, gunpowder may be carried 
on bandies, packed similarly to that carried on Bullocks, a 
bandy will carry six 90lb. barrels piled on each other, first 
3, then 2, and at the top 1, the whole secured with tarpaulins 
above and below. 


To prevent confusion and delay the nature of each kind of 
powder should be carefully marked in paint, on the outside 
of the gunny surrounding each barrel. 
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MEASURING ORDNANCE AND CARRIAGES. 


All guns, howitzers, or mortars, should previously to be- 
ing measured, be dismounted, the dimensions taken with the 
vent upwards, and then the piece turned withthe vent down- 
wards ; the most convenient mode of measuring the trun- 
nions of mortars is by placing them on their muzzles. 


The length of a gun or howitzer is from the hind part of 
the base ring to the extremity of the muzzle, perpendiculars 
raised at these points sufficiently long to clear the mouldings 
of the piece, and the distance between them, will be the re- 
quired length taken with a string, or rule. 


The principal dimensions when carriages are required, 
are the breadth at the trunnions from shoulder to shoulder, 
and the diameter of the trunnions,—and the principal di- 
mensions when guns are wanted, are the breadth between 
the cheeks, at the trunnion holes, and the diameter of the 
trunnion boxes, vide Torms. 


These dimensions should be carefully taken with calibre 
compasses, 


In taking the distance from the ce ntre of trunnion boxes, 
to the centre of the elevating screws, a perpendicular should 
be raised on the screw transom equal to the height of the 
screw when the gun is at Point Blank. 


To ascertain the position of the Trunnions of Guas. 


With a pair of calibre compasses take the vertical dia- 
meter of the gun at the trunnions, half this diameter will 
be the centre of the bore, or axis of the piece. 


Take a carpenter's square having one arm divided into 
inches and tenths, place this arm against the face of the 
trunnion—the other resting on the upper surface of the 
piece, then note the number of inches and tenths, cut by 
centre of trunnion. 


The difference between the semi-diameter of the piece, 
and the distance from upper surface of piece, to centre of 
trunnions will be the position either above or below the 
centre of bore, as the case may be. 
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PROOF OF ORDNANCE. 
Tron Gunes. 


The guns are first examined, as to their proper dimen- 
sions, in which in no case more than ;5 of an inch variation 
is allowed, and in the diameter of the bore only ;'5 from 12 
to 6 pourders ; but in the position of the bore, dinch out of 
the axis of a piece from a 24to an I8 pounder, and 4 of an 
inch from 12 to G pounders is allowed. ‘They are then 
fired twice with the charges at page 92 with one shot, and 
two high junk wads. ‘They are to be examined with a 
searcher after each round. 


In this examination they must not have any hole or cavity 
in the bore of 3%, ofan inch in depth behind the first rein- 


to 


force ring, or 2 of an inch in depth before this ring. 
Brass Guns, 


With 9,6 and 3 pounders the diameter of the bore must 
not vary more than ,'5 of an inch, and in no dimensions more 
than 2, of an inch. 


The following are the established charges for their proof, 3, 
6 and 9 pounders light, each round, 2 shot, and 3 wads with 
the charyes, at page 109, the two former 3 and the Jatter 
2 ronnds. 


Any hole -15 of an inch deep, upwards or sideways in the 
bore, or‘! of an inch in the bottom, between the breech and 
first reinforce ; or *2 of an inch upwards or sideways, or 
"15 of an inch in the bottem of the bore, before the first re- 
inforce ring will be sufficient to condemn them. 


Brass Wortars and Iowitzers. 


The exterior dimensions are in no respect to deviate more 
than 3, of an inch. 


Their bores and chambers not to deviate from their true 


U 


diameters or positions more than {5 of an inch. 


The brass mortars and howitzers are fired twice with 
chambers full of powder, and aniron shell. “Vhe mortars on 
their beds at about 75 degrees elevation, and the howitzers 
on their carriages at about 12 deyrees. Mortars and how- 
iItzers having a hole of -l of an inch in depth in chamber or 
"15 of an inch in the chase are rejected. 


Tron Mortars. 


Tron mortars are proved on their iron beds, with a charge 
equal to the full chamber, end an iron shot equal in diameter 
to the shell at 75 degrees elevation, two rounds. 


New Bouched Ordnance, 
Hvery gun and howitzer after being new bouched, to be 
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proved by six rounds with full charge of Powder, and a round 
shot or shell fired from it. 


A Mortar by three rounds, chamber half full, with a shell. 


All Ordnance after having undergone these proofs and 
the subsequent searchings, are subject to the water proof. 
This is done by means of a forcing pump, having a pipe or 
hose fixed to the mouth of the piece after two or three eiforty 
to pass the water through any honey combs, or flaws, which 
may be in the bore, they are left to dry, and generally the 
next day examine by the reflected light from a Mirror. If 
the bore contains any small holes or flaws which have not 
been discovered by the former proofs, they are very readily 
found by this, as the water will continue to weep or run from 
the holes when the solid parts of the bore are perfectly dry. 


Ordnance suspected of being bad are often subjected toa 
more severe proof; that of firing 20 rounds quick with a 
charge equal to shots weight, and 2 shot; and in doubt fal 
cases where the purity of the metal is suspectel, recourse 
has been had to chemical trials and analysis. A quantity of 
clean filings taken from a part of an [ron Gun free from rusf, 
are dissolved in diluted sulphuric acid, and the quantity of 
gas, disengaged during the solution accurately ascertained. 
The Plumbago which remains after solution 1s also separat- 
ed by filtration and carefully weighed. Now it is well 
known that the purer the Iron, the greater the quantity of 
inflammable gas obtained, and the less is the proportion of 
Plumbago which remains after the solution from these two 
parts, therefore a tolerable judgment may be formed of the 
quality of the metal, when the Plumbago exceeds 4} per 
cent, the iron will always be found deficient in strength, and 
there has been no instance of a gun bursting where the 
Plumbago did not exceed 3 per cent; that is where one hun- 
dred grains of the metal did not leave more than three grains 
of Plumbago. 


The color of the Plumbhago, is also to be attended to. 
When it is brown or reddish, it is an indication of hard me- 
tal, and when in quantities and mixed with coals there can 
be no doubt but that the iron is too soft for cannon. 


When proving guns, they should be dismounted, placed 
on the ground, a skid ander the muzzle to raise them a little 
for the convenience of loading. Then pointed into a butt or 
against some object to insure the shot being recovered, 
guns, mortars and howitzers, should have a piece of port-fire 
2 inches long fixed on the vent with clay or any thing that 
will keep it steady, to allow the men to get out of the way be- 
fore the explosion takes place to, avoid. accidents —vide Form. 
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PROOF OF GUN CARRIAGES AND MORTAR 
BEDS. 


The following proof is established for Ordrance Carriages 
and Mortar Beds. 


_For Gun Carriages heavy and light, 15 rounds per Car- 
riage full service charge with one shot. 


5 rounds............at point blank. 

DS se. agunceeows oat at the medium elevation. 

D> jy: widens e: neue at the greatest elevation 
the carriage will admit of 


For Howitzer Carriages, 15 rounds with a dead shell. 


D TOUNS yi 0:6 95:5 60-000 at point blank. 
5 4, ow we ee ee ee at the medium elevation. 
Oo go «eee eacqes at the greatest elevation 


the carriage will admit of. 


Charges. 

Ib. o2 

10 inch Iron Howitzer. .........0.. ; . 7 0 
, or Ee es me er eee 3.8 

54 ,, Brass ,, heavy.........eeees 2 0 
24 Pdr. ,, ae i: lee detereaewes 2 8 
24 —=C«,, Pe o NONGs.€ od sunceweaee ~ 2 O 
12 ’ 39 399 33 eeeveenernvene8e l 4 


For Mortar Beds. 


5 Rounds each Bed, chamber two-thirds full at 60 
degrees elevation with a dead shell.—Vide Form. 


When proving carriages at the highest elevation, the 
breech of the gun or howitzer, should not be allowed to 
touch the cheeks. 


FORM 


on the 


Report of Proof of the undermentioned 
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DIRECTIONS FOR ASCERTAINING THE STATE 
OF ORDNANCE, 


The established sized vent for all pieces of ordnance is °2 
of an inch. 


Should the vent be increased to -4 or double in diameter, 
the piece should no longer be used in that state, but douwched. 


Although there may beno great danver in firing a piece, 
with the vent so enlarged, provided it be not honey combed, 
still so considerable a portion of the charge would escape by 
this orifice, as to materially affect the velocity of the projec- 
tile, particularly inmortars, where so much nicety is required 
in regulating the charge. 

When the vent is honey-combed or full of little cavities, 
the danger from firing is great, from fire lodging in these ca- 
vities, and not being extinguished ino spunging 5; any cavity 
‘lL of an inch in depth in the veut, or a number of small ca- 
vities, should render the piece unserviceable (fell bowerAedd. ) 


To ascertain the state of the vent, take a brass or iron 
pricker about half the size of the vent, bend the point at right 
angles to the wire ‘l of an inch in length, with this wire feel 
every part of the vent, this will give the depth of cavities, 
and shew whether they are numerous, by being worked about 
It in all directions, and will enable a tolerable correct judg- 
ment to be formed of its enlargement. 


The rays of the sun reflected from a mirror will render the 
bottom part of the vent visible. 


The bores of ordnance, particularly short pieces such as 
mortars, should be frequently examined, by taking the ver- 
heal and horizontal diameters with calibre compasses, at the 
Mouth of the chamber, and a few inches within the muzzle, 
hot at the muzzle itselfas with heavy shells it frequently 

appens on letting them into the piece they strike the surface 
and dent it. 


_ Independent of the incorrectness of the flight of the pro- 
Jectile in passing through an uneven bore, any enlargement 
of itadds to the windage, allows a greater quantity of the 
elastic fluid to escape, and consequently diminishes the range 
of the projectile. 
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Table of diameter of Bores, Windage of Ordnance and Diameter 


of Shot and Shells. 
Diameter Eeclte 
of Shot Windage. os 2s 
and Shells m= ae 
:| Ae 
E 2 3|539 
Nature of Ordnance. = =e 228 
3 : : : as m Y c 
s 2 E E S = tw2|t2ag 
a = = 0 ame ee 
E( %/ 8/8) 2) 2 SE 83 
ee 
ineb.| inch. inch.| inch.; inch. inch.| inch.! inches 
(63 Pde. {8-05 7:95 {7°85 | .1 [1s 2 3 | 8:35 
42 do. |6N4 ,6°795'6729, 045-078 | ALL *196 6-996 
| 32 do. |6*25 s207|6147 043 073 | 103} "146! 6396 
ades.j 2& Go [5°68 15-639,5°584) 041 0685) -O96| “137 S317 
Carronades.4 73° ao. [5-18 |5-12415°074! "056-081 | “106, 162] 5°342 


12 do. [452 14-476 132 014-066 | 088) -132! 4°652 


9 do. l414 [4b |4:06 | 04 -06 | 08 | -12 | 4°26 
L 6 do. [36 |3:568)3'532| -032;03 | -068 137) 
63 do. 1805 17-95 17°85 | lh [15 | -2 | 3 8°35 
2 do. 7-013,6-795!6-729 223,256 | -289 512) 7:530 


132 do, (GAL 16-207 6-147 20.3 '-233 | 263| °466} 6876 

of do, 5823.5: 639 5-584 “1B 2L15) 239) °423 6 246 

Guns... .0.. | IS) do. [5-292 5: 1215-074 1681193 | 913) °386 3°673 
12 do. |4-623!4-470 4432) +147 ‘169 191| °338) 4961 

9 do. [42 [41 (4:06 | +2 [12 | -14 | 24 | a4 

6 do. rea he 1 {Lig | -136 "236! 3: YO4 

| 3 do. 12-913,2-833/2°803  -980]-095 AL | -1g9) 3°103 

(13 inch. [13-0 [1288/12 80} -12 1-161 -2 32 13-32 

(10 do. j10°0 [9°88 sei 121-16 | -20 | -32 :10°32 
veer |3 do. | 8:0 [7-95 05 | to | -15 | -20 | 3:20 
H ne 454 do. |5-66 15-62 5:57 | -04 | 055! -09 | -130, 5°790 
es | 2: do. {4:52 [4 476: 4432-044 ‘O06 aan 13:2} 4°652 
24 pdr. 5-66 5-62 |5°57 | -04 | 065} 090) 130] 9°790 

12 do. [452 '4-476'4-432! -o44! -066| -ogsl -132] 4°652 


There is a maximum and minimum size of each nature of 
Shot and Shell, the difference between the two dimensions, 
being the limit allowed to the Founder in casting. The 
greatest and least Windage therefore is found by deducting 
the maximum or minimum, from the diameter of the bore, 
but taking a medium of the two from the diameter of the 
bore, shews more properly the true Windage. 
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CONDEMNED ORDNANCE, 


Ordnance condemned as unserviceable for any of the rea- 
son noticed in page 176 are marked as follows: XI), or XS, 
or XW. The first signifies that they are found to be faulty 
in their dimensions by Desagulier’s instrument, the second 
by the searcher, and the third by the waterproof. 


All iron guns which may be finally condemned, should be 
burst if practicable, or the trunnions broken off. 


Guns and howitzers may be entirely destroyed, or only 
rendered unserviceable for a short period 


fo destroy Guns, &c. 


The surest method is, to burst the piece, which is done by 
loading it with a double charge of powder, the shot is then 
to be rammed home tight on the cartridge, and fixed by 
small coins of wood or iron, it is primed with a piece of 
portfire, to which must be fixed a piece of match, sufficiently 
long, to enable the person firing, to get under cover. It is 
said, that a charge of powder, with dry sand loosely poured 
into the gun standing upright, and fired, is almost certain of 
bursting it in every case. 


Should these methods not succeed, the bore of the piece 
is so much injured, that it may be considered as unservice- 
able. Ifthe charge is fired from the muzzle, and the gun 
is laid horizontally under ground, it will never fail bursting. 


With brass guns, place their muzzles upwards, and knock 
off one er both trunnions with a sledge hammer. 


Brass guns may be destroyed in the following manner. 
Build a mud enclosure, lay the gun horizontally on iron axle- 
trees, or other supports, fill it with wood and hratties, which 
set on fire, and in about 4 hours, the piece will be red hot, 


take it out and beat it with hammers, when it will fall to 
pieces. | 


To render Guns unserviceable. 


An excellent method of rendering guns unserviceable, is 
to break or bend its trunnions, to effect this, heat the piece 
to soften the metal, then place it so, as to rest only on_ its 
trunnions, and either let fall a heavy body on it, or strike it 
with a hammer, 


Fire a shot from one piece, into the bore of another, which 
will damage the gun. | 


oS Te eT aS Gare ad 
Th ete Soe ae ges RN Fe I RS ade Ie 
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To render guns unserviceable for a short period. 


This is effected, by driving an iron spike into the vent, 
and if iron ones are not at hand, a wooden peg even, will 
render a gun unserviceable fora short time. -If neither 
spikes nor pegs are at hand, send a shot home without pow- 
der, and fix it with iron or wooden wedges. 


To deprive the enemy of the use of the guns momentarily 
abandoned, carry away the elevating screw, spunges, &c. 


To spike a gun properly, use a spike the head and middle 
of which are highly tempered, and the end not so. Force 
this into the vent as far as it will go, break it level with 
the upper surface of the piece, and rivet the end inside by 
means of the rammer head, thus spiked, neither gunpowder 
nor boring will be effectual in removing the spike. 


To restore guns which have been rendered unserviceable. 


If the gun has a shot fixed in the bore by coins, dissolve 
the charge by pouring through the vent, vinegar or hot 
water ; ram home the shot, which will relieve it from the 
coins, when it may be easily withdrawn. Should the shot be 
put in without powder, a little of the latter must be poured 
in through the vent, and fired ; when the shot most likely 
will be moved, andif not entirely driven out, the operation 
must be repeated. 


If spiked, load it with the regular charge and fire it from 
the muzzle; if by this means you do not entirely get rid 
of the spike, you may so shake it, as to render it easily re- 
movable. However, if guns have been well spiked, it is sel- 
dom they can be rendered perfectly serviceable without put- 
ting in a new bouche. 


To render mortars unserviceable. 


Mortars may be rendered unserviceable by breaking off 
the trunnions, or bursting shells inside the bore. 
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GUAGES. 


All shot or shells should be carefully guaged, either when 
received into, or issued from magazines ; ard also previous 
to practice: they should pass through the high, and not 
through the low guage. Itis also advisable when sent on 
service, that they should undergo actual guage with the 
ordnance for which they are intended. 


There are two guages for each shot and shell, one marked 
Hi for high, and the other L for low. 


These guages are made to correspond with the decrease in 
windage, ordered by the Board of Ordnance in September 
1325, there being a minimum and maximum for each pro- 
jectile, as given in the following table. 


Table of Guages. 


——_—_- 


‘Shells for SEOTTaS, 


and Howi g 
ric: al, by Pounde rs, ' OWillzers, by 


Round Shot. Shel lls common, and aphe- 
“= Inc hee 


Par. ar. |High. figh. \Low. | High. Low. | In. | High. | Low- 
68 | 7°95 > || same as shot | some as shot | | 13 12-88 | 12-8 
48 | 6-795 | 6: 239 do. do. 11 10 | 9-88 Y-8 
32 6-207 | 6°147 | do. do. | 8 | 7:95 7-85 
24 | 3°63 | 5°984 || 5,62 | 5,57 | 54] 562] 5:57 
ls ver | 5:074 || same as shot | same as shot } 4*' 4-476 | 4432 
12 | 4476 | 4-432 | do. do. | | | 
9/41 | 406 do. do, | | | 
6 | 3°568 | 3°532 do. Ass: | | 
4 {3-124 | 3-053 | i | 
3 | 2-853 | 2°803 | | | 
2 | 2-484 | 2-423 | | | | 

1 | 1-969 | 1-923 || | | 


Shot are not to be condemned as unserviceable from 
wasting away, till they pass through the low guage. 
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PILING SHOT AND SHELLS. 


Iron shot and shells are commonly piled by horizontal 
courses, either in a pyramidal or a wedge-like form, the base 
being either an equilateral triangle, a square, or a rectangle. 
In the triangle and square, the pile finishes in a single ball ; 
but in the rectangle, it finishes in a single row of balls like 
an edge. 


In triangular and square piles, the number of horizontal 
rows or courses, is always equal to the number of balls in 
one s‘de of the bottom row. And in rectangular piles, the 
number of rows is equal to the number of balls in the 
breadth of the bottom row ; also the number in the top 
row or edge, is one more than the difference between the 
length and breadth of the bottom row. 


To find the number of Shot, or Shells, in a complete Pile. 


Add the three parallel edges into one sum, then } the pro- 
duct of that sam, and of the number of balls in the trian- 
gular face, will be the number sought. 


Note 1.—The parallel edges in a rectangular pile, are the 
two rows in length at the base, and upper ridge. In the 
square pile the same, except, that the upper row here is only 
a single ball. In the triangular pile, one side of the base, 
the single ball at the top, and that at the back are considered 
the parallel edges. 


Note 2.—The number of balls in the triangular face, is 
found by multip!ving half the number in the breadth at the 
base, by the number in the breadth of the base, plus one. 


To find the number in a broken, or incomplete Pile. 


Compute the number in the Pile considered as complete, 
and also the number in the upper pile, or part wanting to 
complete it. and the difference between the two piles thus 
found, will be the number in the frustrum or incomplete pile. 
When the number of balls in the base of any pile does not 
exceed 21, much time and trouble will be saved by making 
use of the following Table. 
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Rules for using the Table. 


l. For the square pile. 


Required the contents of a square pile, the number in the 
base being 20. 


Look for the number 20 in the first vertical column on 
the left hand, and also in the diagonal column of roman 
figures and at their angle of meeting will be found the 
contents required, viz. 2870. 


2. for the rectangular pile. 


Required the contents of a pile, the breadth being 12, and 
length 17. 


Look for 17 in the vertical, and 12 in the diagonal colamn 
of roman figures, and at their angle of meeting will be found 
1040 the contents required. 


3. For the triangular pile. 


The number of shot in the base row being 18, required the 
contents. 


Look for 18 in the diagonal column in roman figures, and 
opposite to it outwards, will be found 1140 the contents. 


The horizontal column at the bottom of the table marked 
CD. is the graduation, or common difference of the several 
piles, and the differences of its terms from the arithmetical 
progression, 3, 4, 5, &c. &c. 


Preservation of Shot and Shells. 


It is important, that shot be protected as much as possible 
from those vicissitudes, and from that treatment, which are 
continually operating to diminish their size, and consequently 
to increase the windage. Several methods to obtain this 
object have been adopted, such as covering them with a coat 
of red lead or coaltar; but the best is, to keep them piled on 
raised platforms, with sheds over them, to preserve them 
from the effects of the weather. 


When shot have heen a long time covered with mud or 
dirt of any kind, it should be carefully rubbed off, and not 
beaten off with hammers. 
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If the rust is hard and thick, they must of necessity be 
placed in the cleaning machine. 


Machine for cleaning shot. 


This machine, the invention of Mr. Cheetham, Deputy 
Storekeeper in the Royal Arsenal at Woolwich, was sent to 
India by the Court of Directors in 1827. Its introduction 
into the different arsenals was strongly recommended, not so 
much for the time and labor egaved in cleaning shot, as for 
the uniformity of the rotary motion by which every part of 
the shot is equally acted on. Too many shot should not 
be put in at one time, as it renders the turning of the 
machine very laborious. 


The following number of each kind, at one time, is re- 
commended, and about 350 turns will be found sufficient. 


Memorandum for cleaning shot. 


Number Number | Number 
Nature. in Time. | of revo. of REMARKS. 
Machine. lutions. | Lascars. 
24 Pdr. 6 7min,; 310 4 If required 
i to work any 
1g, 8 9 ,, 370 4 length of 
IZ ys 12 Th; 350 4 time, there 
must be re- 
O° <, 16 a .% 200 4 laya of Las- 
6 , 24 9 ,, 350 4 cars. 


This operation should not be too frequently repeated, or 
it would reduce the magnitude of the shot, and increase the 
windage, so as to render them unserviceable. 
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REGULATIONS RESPECTING WEIGHTS AND 
MEASURES, 

All articles of Military Stores received from Europe, which 
require being brought to account by weight, are received, 
issued, and returned ,by avoirdupois weight; and such liquid 
or other articles as require being brought to account by mea- 
sure, are received, issued, and returned, bynglish measure, 
according to the tables hereafter entered. 


All articles of Military Stores the produce of India, that 
are to be brought to account by weight, are received, issued, 
and returned, by Country weights ; and all liquid and other 
articles to be brought to account by measure, are received, 
issued, and returned, by Country measure, agreeably to the 
following tables. 


Gunpowder whether manufactured in the country, or 
otherwise, is accounted for, by barrels, and pounds, avoir- 
dupois. 

Ienctiso Weicuts AND Measures. 


“Avoirdupots Weight. 


LG DVaniS 6.0.e eget Bete eee 4s cias 1 oz. 

16 Ounces..... rr ee eee Sete oes 1 lb. 

28 Pounds........ [din nse Meeeaowee 2 Ruarter, 

4 Quarters. ...... ee ee ree 1 Cwt. 

20. CWhiw oud cae aeeeeees weseoe L Ton. 
Liquin Measure. 

Be OTS era an'g a eiartedeweeck idee Gedo: al we mies 

Do Pints, Ses eons ee Tee ee. 1 Quart. 

A QV WATS 2 oad ccncicetewwidue aera Goanen wees | Gallon. 
36 Gallons. ............ ae oe ~- | Barrel. 
SuperFiciAaL Measure. 

10 Tenths............. iwetscace © Inctn, 
12 Inches ss 225s veuiareces eeeess | Foot. 
30 Inches....... ae sudeieeeipae- A ACE: 
3 Teet. cccee se vees epee bras -eeoee Ll Yard. 
OD VATS eo Oe kid ive SoS eee eees- L Fathom. 
B20: Vardsc:4e-se awe as seeew inane wees 1 Furlong. 
8 Furlong or 1760 yards.... ...... 1 Mile. 


Ce 


ed fee 
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Country Weicuts AND MEAsvRE. 


Weights. 
Ib oz. drs. 
10 Pagodas weight.... 1 Pullum or 0 1 4 
40 Pullums........ ~. | Viss' or 3 2 0 
ON ISS cctieccce, tc. aie I Maund or 25 0 QO 
20 Maunds........... 1 Candy or 500 0 0 


Liquip Measure. 


gall. qts. pts. gill. 


1 Ollock..........- eateries ---O O O 13 
8 Ollocks........1 Measure... 0 1 = 1 $ 
8 Measures........ 1 Maund...3 O 1 2 
2 Maunds........1 Candy...64 0 0 O 


MiscetLaNgous ARTICLES. 


gall. qts. pts. gill. 
24 Measures or 20 Ollocks.... 1 0 0 QO 


5 Ollocks. ..........005, eee O TL O OC 
24 Olllocks. ...... 0. cece teoe. 0 Or, ft 

3 Bushels........ eeee eee-One Parrah, 

6 Soops........ ee ere One Bushel. 


18 Soops...... ...... .....-One Parrah. 


Marcul is one Maund, or 8 Measures, or 12 Seers, 
Barrel of ‘Tar............90 to 33 Gallons. 
» Of Grease.............. 36 


Tierce ig,... cc ccccee cccce eo 42 7 


33 


Keg for Tar or Grease should contain 4 Gallons. 
Dupper..... o ee eeoeceseeee eID Gallons, 


cwt. qrs. Ibs. cwt. qrs. Ibs 
I Pig of lead from......1 0 Il to 1 2 6 
1 Skein of mer line....., ceceesece 32 Fathoms. 
] Skein of Logline........, x. pietowe-O0 


33 
99 


33 
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I Parrah mea. is 24 inch. square and 6 inch. deep, for chunam. 
Do. do. 27 ,, ” ae are » 5, Charcoal 


CLOTH IS MEASURED BY CuUBIT of 18 Inches. 


I Piece of Long cloth should be..... : . 70 Cubits. 
1 ,, Tent ,, white should beutiwes 8 ,, 
1 ,, . » blue — daudemes 30 ,, 
1 4, ~=s waxed ,, os Petes WSs ay 
1 ,, Bittelas,, §§ 4, cesses 123 ,, 
1 Bolt of Europe Canvas contains from 76 to 78 1 
1 9 Ben gal 9 ” 72 to 80 0 
I Piece of salored serge double contains from 1:20 to 123. 
1 do. » Single re 48 to 50. 
1 do. white ,, y 58 te 60. 
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Tare of the Specific Gravity and Weight of a Cubic Foot of various 


substances. 
ew § a S , 
§ |s8z § se 
9 «J+ & Oo , |e 
Name ofthe substance] = > |e. 5 |: Name of thesubstance| © > br 5 
o> foos o> Keio 
nan IPOS & lIzog 
Bee’s wax yellow --| .965] 60.31 ieee ie } from....|/'600) 475:00 
Brass, (wire drawn) -| 8.514] 534.00 tOsc peut 7°800| 487-50 
» Plate ------ 8.44: | 527.56 ; Hammered {7:763] 585°18 
» Cast -- - - --| 8.100; 506.25 », not Hammered (60 peas 
from......| 2.315! 144.68 from.. 75° 
Chak 3} tot!) 2057] 166.06] 9» C8st) io ™""F-a00l 450-00 
Charcoal from Birch -| .542] 33.87 eg eee A7°113| 444°56 
» Fir ---+--.--- 441) 27.56 » Vertical casting 7074) 442-12 
» Oak -------. .332| 20.75}|Lead, milled ...... 11°407| 712-93 
» Pine ------- 280! 17.50)| 4, Ca8t... 000 oe ee (Ll392) 709°50 
Copper, British sheet| 8. 735) 549.06) ,, — black.. _ (2°267| 141°68 
” ”” cast; 8.607) 537.93!| Pewter. ccccccvcccs. | 243) 453°00 
Earth from! 1.520; 95.00)|Piteh........ eveeee {L150} 71°87 
common } 1). 1.984) 124.00/1. 0). f from......17°780| 486-25 
» loamy or strong 2.016! 126.00)|>'°° Lic, ee 7°840| 490-00 
» rammed ----- 1.584! 99.00'Sulphur,.. » sese | 810 
» loose or sandy -| 1.520, 95.00 |Tar.. ieeeeenit OLS 
Firestone -------- 1.800, 112.50/|Tin hammered... .(7'299| 456:18 
Flint from ...... 2.580 161.25)| ,. pure cast ...... 7°291)| 455°68 
COi25 2 h854 2.630 164.37 Teak d ie from....| -832/ 52°00 
» black Cambridge’ 2.592 162.00 YY Qto....... ‘715| 46°56 
Gun metal ------- | 8.784 - Sesconell: ee 657} 41°06 
Gunpowder solid - - -| 1.745 109.06' Zinc........ vos |7°028| 439°25 
= shaken --| .922! 57. 62 
» ina loose heap - 863! | 


To find the magnitude of any body from its weight, by the 
common rule of three. 


As the tabular specific gravity of the body, 

Is to its weight in avoirdupois ounces ; 

So is one cubic foot or 1728 cubic inches, 

To its contents in feet or inches respectively. 

Tofind the weight of any Body from its magnitude, also 

by the rule of three, say 

As one cubic foot, or 1728 cubic inches, 

Is to the contents of the body ; 

So is the tabular specific gravity, 

To the weight of the body in ounces. 
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TONNAGE. 


The usual method of finding the Tonnage of any ship is 
by the following rule. 


Multiply the length of the keel by the breadth of the beam, 
and that product again, by half the breadth of the beam ; 
then divide this last product by 94, and the quotient will be 
the tonnage. 


Ships keel 72 feet, breadth of beam 24 feet. 
72 x 24 x 12 = 220°59. 


94. 


The Tonnage of goods and stores is taken sometimes by 
weight, and sometimes by measurement, and that method is 
allowed the vessel, which yields the most Tonnage. 


In Tonnage by weight, 20 cwt. make 1 Ton. In Tonnage 
by measurement, 40 cubic feet are equal to | Ton. 


Multiply the length, breadth, and thickness, in inches toge- 
ther, and divide by 1728, (the number of inches in a cubic 
foot) and that quotient divide by 40, (the number of cubic 
feet to one Ton) gives the number of Tons. 


All ordnance whether brass or iron, musket cartridges in 
boxes or barrels, all ammunition in boxes, and other articles 
of great weight, are taken in Tonnage according to their 
actual weight. 


All carriages or other stores to be measured for tonnage, 
are to be taken to pieces and packed in the manner which 
will occupy the least room on board ship. 
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MACHINES, &c. 


MACHINES 


FOR 
MOUNTING AND DISMOUNTING, 
AND FOR 


MOVING AND TRANSPORTING 
HEAVY ORDNANCE. 


LEVER AND HANDSPIKE. 


The lever is of most essential use in the service of Artil- 
lery; when it is six feet long, and three and a half inches 
ag at the large end called the point, it is termed a hand: 
spike. 

The lever may be of any length; but the longer it is, the 
greater will be its power. 


The lever in mechanics is of three different kinds; two 
however, are only applicable to the Artillery. | 


The lever of the first hind is, when the weight to be raised 
or moved is at the point of the handspike, the power at the 
other end, and the prop or fulcrum between both; this is 
best exemplified by raising the breech of a gun mounted on 
8 garrison carriage ; the large end or point of the handspike 
is placed under the breech or weight, the spot on which the 
handspike, (viz. the cheek of the carriage) is the ful- 
crum or prop, and the power is at the small end; the part 
between the small end and the prop or fulcrum is called the 
lever, and that comprehended between the: fulcrum and point 
the counter lever: in proportion as the counter lever is 
shorter, the greater will be the effect produced ; that is, the 
greater the facility in lifting the weight, and the nearer the 
power is applied to the fulcrum, the greater the difficulty of 
Taising it ; consequently the men must be taught to bear 
down at the small end with both hands close together. 
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The foregoing principle must also be exhibited to the men, 
with a gun dismounted or upon skids, and to enable them to 
feel as it were the truth of it; a gun of light calibre should 
be used, and quoins or pieces of wood as fulcrums, placed at 
different distances from the piece, in order to raise the 
breech or muzzle, and by placing the hands at different dis- 
tances from the small end of the handspike. 


The lever of the second kind. is when the prop or fulcrum 
is at one end of the handspike, the force or power at the 
other end, and the weight to be raised or moved between 
them. 


When guns or mortars are run up or back it is upon this 
principle; the point of support or fulcrum is the large end 
or point of the handspike resting on the platform ; the coun- 
ter lever is the distance from this point to that part of the 
handspike, touching the axletree or running up bolts, and 
the lever the whole length of the handspike which is heaved 


up. 


Here the counter lever being very short, less force is 
required to impel the body forward, its progress is however 
less; so that, what is gained in power is lost in time. 


Crossing two handspikes in opposite directions under the 
breech or chase and heaving up, is an application of the 
second kind of lever. 


When a gun is made to move on its trunnions by means 
of a handspike, the greater distance it is placed from the 
trunnions, the easier the operation will be performed. 


_ Though in many operations of Artillery it is best that the 
point of the handspike should be square, yet for many others 
it is beneficial to have one side bevelled off in the proportion 
of five-eighths of its thickness, and to three or four inches, 
and sometimes more, of its length; this is necessary in order 
that it may enter into places and under bodies, which when 
square pointed it could not do. 


When the point is bevelled, and the handspike used asa 
lever of the first kind, the weight should never rest on 
bevelled side, for it would only be resisted by three-eighths, 
or one-half of the thickness, besides it would be liable to 
split, applied as a lever of the second kind, the bevelled side 
of the handspike must be uppermost. 
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SLEWING. 


Slewing a gun or mortar, is, properly speaking, turning it 
round on its axis, on the spot on which it rests; it is an 
indispensable operation when mounting guns on their car- 
riages by par-buckling. 


If the gun to be slewed rests on skids or rollers, a hand- 
spike is placed bevelled side up on each skid close to the gun, 
and always on that side of it towards which the upper sur- 
face is to be turned ; this is called scotching or chocking. 


Should the gun or mortar not have dolphins, which is the 
case with all English iron guns, a piece of rope wil] do equally 
well, by fastening the ends together by a sheet bend, or right 
knot, so as to form it into strap of a proper length, one bight 
of which is placed under one of the trunnions and a handspike 
passed through the other bight, the point of it bearing on 
the upper surface of the piece. 


When there are no dolphins to a mortar, the rope formed 
into a strap is laid over the proper trunnion, one bight of the 
strap is then passed through the other bight, and hauled 
taught; after which the strap is brought under the mortar 
behind the breech and up on the other side in front of the 
trunnion, and the slewing handspike applied as before. 


The term slewing also applies to turning round horizon- 
tally a gun or mortar, which rests on some point or pivot. 


If the gun be on the ground, the chase is to be raised and 
a piece or block of wood about 5 or 6 inches thick, and one, 
or one and a half foot long, is placed under the gun behind 
the trunnions, just at the centre of gravity of the piece; a 
handspike placed in the bore and borne down upon, will 
bring the gun horizontal ; the gun may then be turned round, 
aman on each side checking it with a handspike, so as to 
prevent its falling off the piece of wood. 


To slew a mortar which is lying on the ground, so as to 
bring the muzzle where the breech was; place a handspike in 
the bore, and two or more men, by the joint application of 
pushing and hauling on it, will slew the mortar. 


In the foregoing operations, it may be necessary to steady 
the gun or mortar, by handspikes placed in the dolphins, or 
through straps applied to the trunnions. 


To slew a mortar resting on the muzzle, two handspikes 
are placed horizontally, one in front of one trunnion, the 
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other in rear of the other, and in their prolongation, the points 
touching the shoulders; they are to be secured by several 
turns of lashing rope passed round close to the ends of the 
trunnions, and the men to be placed at each handspike so as 
to haul it towards them. 


PINCHING. 


Pinching is the operation of moving ® gun or mortar for- 
ward, without allowing it to turn on its axis, by small heaves 
of the handspike, whereby the body is moved little by little, 
and in its progress is never lifted up, but rubs against the 
skid on which it rests. 


The gun being on skids and it being necessary to move it 
bodily (sideways), a handspike is placed as in slewing to 
steady the gun; two handspikes are then placed on the same 
side and on the skids, bevel side under, and as close to the 
gun as possible ; bearing down on them will have the effect of 
making the gun advance horizontally without turning. 


The breech or muzzle may be pinched separately or alter- 
nately, recollecting that when the breech is pinched forward, 
the checking handspike must be at the opposite side of the 
chase, and when the muzzle is pinched forward at the op- 
posite side of the breech. 


Moving a gun bodily in the direction of the axis, is alse 
called pinching or rowing ; the handspike is used on the first 
principle, resting ona fulcrum; its direction when applied, 
must always form an angle with the axis; the small end to 
be on that side to which the body is to be moved ; hand- 
spikes are required on each side of the piece, and whatever 
number of them are employed, the men must act together, 
or little, or indeed no effect will be produced ; when every 
thing is ready the men bear down the small end of the hand- 
spike, and move it horizontally to the other side ; this will 
cause the piece to move in the direction intended. 


CROSS LIFTING. 


Cross lifting is the moving a gun or carriage, to the right 
or left, in a direction nearly perpendicular to the axis. 


If the handspikes be used on the first principle, with a fal- 
crum, their application is exactly as that for pinching or 
rowing a gun. 
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But if on the second principle the point of the handspike 
bearing on the ground, the small end of the handspike with 
respect to the axis of the piece, is to be on the contrary side 
tothat, to which the body isto be moved, in this case, the 
small end of the handspike is heaved up, and carried over to 
the other side. No. | applies his handspike in this manner, 
under the trail of a carriage, when it is run up in battery, and 
when he wishes to move it to the right or left to keep the 
gun in a proper direction. Should the body be heavy, and 
there be sufficient room, two or three handspikes may be 
applied and act together. 


The distance the body will be carried in the intended di- 
rection will depend on the length of the counter lever. Hea- 
vy guns mounted, always require a lever, with a fulcrum of a 
proper length, for cross lifting: but light guns mounted, are 
cross lifted by hand, some men being posted to the breast of 
the carriage, and others at the wheels, who take hold of such 
spokes, as may be horizontal. 


The common handspike is managed by one man; buta 
lever, according to its length, or weight, requires two or more. 


With two men, 3adjusts the fulcrums, and places the point 
of the lever under the gun, or carriage ; 2 manages the small 
end, and bears down, assisted by 3, if necessary. 


If two levers be used, 2 and 4, on their respective sides, 
manage the small end, and 3, 5 place the fulcrums. 


With six men, 2,3 manage the small ends, 4, 5 places the 
points under the gun or cartiage, and 6, 7 the falcrums; 
they all bear down if necessary. | 
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SECTION H. ARTILLERY GIN. 


The Madras Artillery Gin for Field Ordnance, has legs 
-of 16 feet in length, and for the facility of transport, is made 
_ to take to pieces. 


Names and weights of the different parts. 


Ibs. 0z 
2 Cheeks....... sere 40S: 55 
L Pry Polevisistccee 10 4; 
1 Fall orrope...... 90 ,, 


1 Triple Block... 9212 

1] Double do. .... 39 
1 Windlass,....... 271 ,, 
1 Upper Cylinder. .. 130 _,, 


1 Lower Cylinder 156 
7 with handles. : ” 
1 Tackle loop and 
bolt.........6 9 
‘2 Cross bars....... 122 ,, 
3 Shoes, ..... eeree 52 33 


The following articles are required for the use of the Gin. 
1 Triple Block. 
1 Double do. 


1 Fall of 4} inch rope, and 120 feet long. 
- Slings, made of 6 inch rope, are of different sizes, according 
to the nature of the gun or howitzer— F id, for which a hand- 
spike or two may be substituted, for howitzers a large piece 
of wood or short piece of skidding. 

2 lashing ropes 24 inch, three fathoms each, for lashing 
the slings, or slinging mortars, &c. 

1 piece spunyarn 14 fathoms for siezingthe clinch of the fall. 

1] Hammer. 

4 Hand Spikes. 


3 Shoes, with holes in them to receive the spikes of the feet 
of the Gin, if these are lost or mislaid, handspikes, laid on 
the ground, one on each side of the spike of each cheek, 
will answer for this purpose. 


One Non-Commissioned Officer and 19 Men are required | 
for the service of a Gin. 


DISPOSITIONS AND DUTIES OF MEN. 


LEFT SIDE. 


3. Carries foot of left cheek, 
works left handle, keys and 
unkeys the left cap-squares, 
runs carriage up or back. 

5. Carries top of left cheek, 
works left handle, runs 

_ carriage up or back. 

7. Carries cross bars, hand- 
spikes, and shackle, and 
bolt assisted by 14 ; assists 
6 to. pass fall round the 
windlass, holds on next to 
6. 

9. Carries top of pry pole 
with the slings, shoes, and 
fid, holds on the fall be- 

_ hind 8 and coils it up. 

J1. Carries blocks and fall, 
reeves and unreeves the 
triple block, assists in sling- 
ing the gun and steadies 
it on his own side. _ 

13. Assists 6 to carry wind- 
lass and work left handle. 

15. Assists 6 to carry the 

_ windlass. 

17. Carries upper cylinder. 

19. Carries lower cylinder 
with winch handles. 


RIGHT SIDE. 


2. Carries foot of right 
cheek, works right handle, 


keys and unkeys the heft: 2074, 


cap-squares, runs carriage 

up or back. 

Carries top of right 
cheek, works right handle, 
runs carriage up or back. 

6. Carries windlass assisted 
by 12, 13, 15,—passes fall 
round it, holds on the 
fall, and makes it fast, runs 
carriage up or back. 

8. Carries foot of pry pole 
with the slings, shoes, an 
fid, holds on the fall behind 
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10. Carries blocks and fall, 
reeves and unreeves double 
block, assists in slinging 
the gun, and steadies it on 
his own side. 

12. Assists 6 tocarry wind- 
lass and work left handle. 
14. Assists 7 to carry cross 

_ bars, &c. &c. 

16. Carries upper cylinder. 

18. Carries see cylindet 
with winch handles. 


The loose articles carried by 8 and 9, are to be secured 
ever the middle of the pry pole, by the lashing rope. 


7, 14, lash the handspikes, &c. to cross bar with the spun- 


yarn lashiry. 


1, carries the hammer. 


10, 11, carry the blocks, &c. by means of a handspike 
passed through the hooks of both blocks, the fall in a long 
coil placed over the blocks, hanging down equally on both 


sides, . 
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The gin ought only to be carried when the distance is 
short; when the distance is long it should be put on a plat- 
form cart. 


It is perfectly immaterial on which side of the gun, &c. 
the cheeks of the gin are placed, but for the sake of uni- 
formity they should be placed on the left side of the piece, 
the right cheek towards the cascable, and in conformity to 
this, the gin must be laid down when brought up to the 
piece. 

«© Prepare to put the gin together and reeve the tackle,” 
at this word 8, 9 unloose slings, shoes and fid, 8 places the 
slings, fid and lashing rope, close to the blocks, on the right 
of the gin; 9 lays down the shoes to receive the feet: 6, 12, 
13, 15, place the windlass between the cheeks—7, 14 place 
the shackle and bolt at the head of the gin, and the cross 
bars on the left of the cheeks, 4, 5, 8,9, bring the top of gin 
together, the holes of the cheeks and pry pole in a position 
to receive the bolt, 5 manages the shackle; whilst this is 
doing 11 places the triple block on its side in line with and 
about eight feet distant from the top of the gin, 10 the 
double block on its side about six feet distant from the other 
towards the foot of the gin, 11 lays the fall coiled to the left 
midway between the blocks, the end of it clear for reeving, 
10, 11 then stand back to back between the blocks having 
the hooks outwards; 11 passes the end of the fall between 
his legs, and through the lower sheave of the triple block, 
then passes it back between his legs to 10, who in like man- 
ner passes it through the lower sheave of the double block, 
then passes it to II, to reeve through the middle sheave, 10 
passes it through upper sheave, and 1! through his; he then 
gives the end to 10 who passes it through the loop at the end 
of the double block, and forms an inside clinch ; 11 seizes it 
with a list of spunyarn, this done, they bring the tackle close 
to the top of the gin, blocks fleeted so far that the triple one 
may be hooked to the shackle, and the double one to the 
cross bar, the running end of the fall to the left. 


Whilst this has been doing the word is given “ place the 
windlass” 6,12 puts the gudgeon into the gudgeon hole of 
right, and 13, 15 of left cheek; 16, 17 put the gudgeons of 
the upper cylinder, into their holes, and 18, 19 the ends of 
the lower cylinder through the holes in the cheeks, and fx 
the handles; 2,3 keep the cheeks square, and when the 
gudgeons are in the holes close the cheeks, by placing hand- 
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spikes under the spikes on the outside, 7,14 put on and bolt 
cross bars. 


“ Put the gin together.’’? 4 holds up right cheek, 9 pry 
pole, 8 puts the bolt through those and shackle, which 5 holds 
up, and then quits and places the left cheek on the bolt, 8 
pushes it home 9 keys the bolt. 


“« Prepare to raise the gin.” 2,3 each plant a handspike 
slantwise under the cross bar close to the cheeks to prevent 
the gin from slipping, holding the handspikes as running up 
a gun, 16, 17 fasten the lashing ropes tothe foot of pry pole, 
at which they haul while raising the gin, 4, 5, at the top of the 
gin, 6, 7, next, then 8,9, 12,13, 14, 15 stand ready to raise 
the gin. 


“ Hook the tackle.” 2, 3 bear against the cross bar, 16, 17 
bring the foot of pry pole back towards the cheeks ; 4, 5, 6, 
7,%,9, 12, 13, 14, 15 lift the top, 11 assisted by 10, hooks 
the triple block to the shackle, the back of the hook to the 
pry pole, and the side of the block on which the running end 
of the fall comes through, is to front the windlass, 10 passes 
the double block under the gin and hooks it to the cross bar, 
back of the hook downwards, 10, 11 then place themselves. 
outside of 16,17. 


Raise the gin.” 10, 11, 16, 17,walk backwards hauling the 
pry pole towards the gin, 4, 5, 6,7, 8, 9, 12, 13, 14, 15—raise 
the gin as high as they can do, until the word “halt.” If 
the ground be soft “‘ prepare to put shoes under the feet” 3 
goes inside the gin and places his handspike under the cross 
bar opposite 2, they raise the cheek while 4 places the shoe, 
2,3, then move to left cheek, which they lift while 5 places 
the shoe, 8 places the shoe under the pry pole which is lifted 
by 16, 17 ; the following words are then given ; 


* Post yourselves 5” “ Pass the fall round the windlass ,” 
Put on slings 3” Uf the gun be dismounted, 2, 3, 4, 5 run 
the carriage up close to the breech of thegun, if the gun be 
mounted, they unkey and take off cap-squares; they then 
place themselves at the handles with 12, 13. 


8,9 place themselves outside the windlass fronting the gin, 
behind 7, ready to receive the fall, after it shall have been 
passed round the windlass. 


Whilst this has been doing, Ginside of the windlass passes 
the running end of the fall over the windlass to 7 outside of 
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it, who then passes it to his right under the windlass to 6, 
who returns to his left over the windlass to 7, who again 
hands it to 6, and so on until three complete turns have been 
taken ; after which 7 hands the fall to 8, 9 who stretch it 
out ; the turns round the windlass are to he close to the iron 
hoops next the right cheek, 6 comes round outside, and takes 
hold of the fall, the fall is to pass between 6, 7, 8,9 who 
hold on 6, 8 on the right and 7,9 on the left of it ; they all 
nearly front the gin and take hold of the fall with both hands, 
their outer hands in front of their inner ones, their feet ad- 
vanced in a way corresponding with the hands. 


10, 11, take up the sling ; 10 or 11 according to the side 
passes his end round the neck of the cascable ; the other 
number twists it toa proper length, holds the bight in front 
of the bore, andthe number who passed the sling round the 
cascuble, puts the fid through it, and into the bore, they then 
place themselves opposite the trunnions, 10 between the 
cheeks of the gin and the gun, and 11 on the other side. 


‘© Flook the block.” 10 overhauls the tackle, 6 easing the 
fall off the windlass, 11 takes hold of the part of the slings 
just above the centre of gravity of the gun, and passes it 
over the hook of the block which is held for him by 10, the 
partitions of both blocks are to be perpendicular to the wind- 
lass; if not 10, 11 slew them into their proper position. 


« Shift fall to the right of the windlass.” 7 seizes the 
standing part of the fall above the windlass, and hangs on 
with the weight of his body; 8, 9 ease off the turns of the 
fall just so much, that 6 can shift them as directed. 


‘ Haul taught.” 6, 8, 9 do this, and 7 resumes his post at 
the fall. 


Every thing having been arranged for working the gin, the 
word ‘ work the handles” is to be given, 2, 3,4, 5, 12,13 
work the handles, 6, 7, 8,9 holding on, taking in the fall 
hand over hand, as it comes off the windlass, 9 coils it with 
his right hand ; 10, 11 steady the gun. 


When the gun has been raised the required height, the 
word “ make fast the fall” is given; the numbers at the 
handles remain steady, 7, 8, 9 let gothe fall to 6, who having 
fast hold of it, walks up hand over hand, until his right hand 
comes to be a foot distant from the windlass ; whenhe will 
with the same hand pass the fall downwards ; he then with 
his left hand passes some of the fall over the cross ban, 
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passes his left hand under the bar, and hauls the fall outwards, 
and then upwards towards himself, keeping fast hold of it 
with the same hand ; 7 assists 6 to pass plenty of the fall 
over the cross bar, 6 quits the part of the fall he had hold of 
with his right hand, and with the same hand passes some of 
the running part of it, from right to left above the windlass 
and inside or across the part of the fall which is above the 
windlass, hauling a good deal of the bight to the left of this 
part ; he then takes hold of the fall with his right hand, back 
upwards, and hauls it downwards, keeping it taught, also 
making use of the left hand for the same purpose ; this will 
jam it between the windlass and the standing part of the fall ; 
he then with his right hand, lays the running endor slack 
part of the fall between the windlass and cross bar; brings 
it round inside to the left through the bight and hauls 
taught ; or in other words he makes a half hitch with it, 
round all the parts of the fall between the windlass and cross 
bar. ‘“ Run the carriage up,” 2, 3, 4, 35, 12, 13, 14, 15, 
run up the carriage, and when properly placed, that is, the 
trunnion holes directly under the trunnions ; “ halt” the 
numbers then return to their places—if the gun is to be dis- 
mounted they run the carriage back. 


“« Prepare to lower the gun.”? 6 takes hold of the left 
part of the hitch with his left hand, and with his right 
pushes the bight of the fall out of the hitch; he then shifts 
his right hand back uppermost to the portion of the fall to 
the left of that part of it which is above the windlass, 
keeping fast hold; with his left hand he takes hold of the 
outer part of the fall near the cross-bar, and then with his 
right hand, throws the loose part of the fall over from his 
right towards his left, and with the same hand, takes hold 
of the fall a foot below the windlass, as he had done at first, 
places his right foot against the cross bar keeping his body 
a little back the fall being nearly horizontal. 7 stretches 
the fall to the rear “ lower the gun,” 2, 3, 4, 5, 12, 13, 
work the handles until the gun is lodged in the carriage, 
or lowered on the ground, “ unsling the gun, and take off 
the slings’ 10, 11 take the lashings off the slings, 6 eases 
off the fall, 10 overhauls the tackle to lower the double 
block ; 11 lifts the slings out of the hook, and then draws 
out the fid; 10 takes the slings off the cascable and hooks 
block to cross bar. If the gun has been mounted on its 
carriage, 2, 3 put on cap squares and key them, 2, 3, 4, 5, 
13, 14, 15 run the carriage back clear of the gin. 
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“ Prepare to strike gin.” 7 outside the gin, and 6 inside, 
pass the fall to one another till the turns are taken off the 
windlass ; 6 lays it to the right in line with the foot of the 
pry pole; 2,3 plant each a handspike under the cross bar, 
8, 9 place each a handspike cross ways outside the foot of 
pry pole, the other numbers except 2, 3 place themselves 
under the cheeks. 


« Strike the gin.” 8,9 force the foot of pry pole for- 
wards, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17, walk back- 
wards to the top of the gin as it is lowered, supporting the 
cheeks and turning themselves by degrees, so as to front 
the cheeks when lowered, 11 unhooks the upper block from 
the shackle, and 10 the lower one from the cross bar, place 
them to the right of the gin and unreeve the tackle. 


“© Take the gin to pieces.” The whole of the numbers 
undo what they performed in putting the gin together, 
thus 2, 3 unkey the cross bar, and keep the cheeks horizon- 
tal, 9 unkeys shackle bolt; 8 draws out the bolt; 6, 7 
separate the cheeks: 4, 5 at the top of the cheeks ; 

Howitzers are slung as guns. 


MORTARS. 


When iron mortars are mounted or dismounted either from 
beds, or mortar carts with a gin, they are slung by their 
dolphins, but should there be a doubt as to the resistance 
of the dolphins, (or one be broken off) the hook of the 
lower block must be placed between the dolphins, and a 
lashing rope passed through the dolphins, and four or five 
times over the hook of the tackle and round the mortars 
by 10 and II. 

Brass, and iron mortars without dolphins are slung by 
10, 11 passing a lashing rope four or five times round the 
chace of the mortar, and hook of the lower block. Steady- 
ing the mortar when slung is done by 10, or 11, (according 
to the side) placing a handspike in the bore. 

In mounting or dismounting mortars from their beds, the 
cap-squares are attended to by the same numbers as in 
guns. 


Placing mortars with beds on mortar caits one 10 or 8 
inch, or two 5) inch mounted on their beds are carried on a 
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mortar cart, the muzzles of the heavy mortars are placed 
towards the front of the cart, the muzzles of the 5}-inch 
inwards or towards each other. 


One part of the bight is placed under the projecting part 
or horns of the rear of the cheeks, the sling is then brought 
over the mortar and twisted, and the other bight placed un- 
der the traversing parts or horns of the front of the bed, by 
10, 11, the mortar and bed are then raised in the same man- 
ner as a gun, when high enough, the cart is run under by 
the same numbers that run the carriage up, and the slings 
are taken off in the same way ; the mortar and its bed are 
then lashed to the cart; 2,3 lash the front traversing bolts 
to the front lashing rings; 4, 5 the rear bolts to rear rings ; 
2, 3 then mounton the cart and lash the mortar und bed to 
the cart, passing the lashing rope, three or four times over 
the mortar and bed and centre lashing rings, frapping the 
returns and making fast, which is to be done with all the 
lashings. 


Section 3.—LIFTING JACK. 


The lifting jack composes part of the equipment of every 
battering train ; it is applied to the same purpose as the long 
lever, but requires much less power to put it in motion. 


In the artillery service itis used for raising gun or other 
carriages from the ground, in order that their wheels may be 
greased or exchanged ; in extricating wheels out of ruts or 
holes ; when in marshy ground, to prevent its sinking, a 
piece of board must be placed under it. 


There are two kinds in the service. 


Ist. The tooth and pinion jack. 
2d. The screw jack. 


The tooth and pinion Jack. 
Fig. 2. 


Is of great power in extricating a carriage or wheel sunk 
low in a rut or hole, the jack must be placed close to the 
nave of the wheel, under which a rope is to be passed, drawn 
as tight as possible, and then fixed to the forked end of the 
jack; the winch worked, and as the wheel rises, stones or 
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other hard substances thrown underneath, to prevent it from 
sinking again when a fresh purchase is taken. The foot of 
the jack ought also to be made to rest upon something hard. 


The Screw Jack. 
Fig. 3. 


Is of greater power than the former, and may be called 
an elevating screw of large dimensions. 


The foot of it is furnished with three spikes, to prevent 
to jack slipping or turning the screw round, which it is apt 
to do till the weight bears on it : however if a square piece 
of board pierced with three holes to correspond with the 
spikes, and in which they are to be inserted, were placed 
under it, this would be obviated. 


The tooth and pinion, and screw jacks, may be applied to 
moving bodies horizontally a few inches, provided a good 
abutment or support can be had for the foot of the stock ; 
or in bringing as close as possible two bodies, which are to 
be spliced or rivetted, by applying them in opposite di- 
rections. 


Section 4.—FULCRUMS AND PROPS. 


Fulcrums and Props are pieces of wood of various lengths ; 
any piece of timber will do. 


Fulcrums. 


Fulcrums are to be placed at such a distance from the 
body to be raised, that when the lever rests on their tops, the 
point may be put under the body, and the lever form such an 
angle with the horizon, that, when it is heaved down, and 
the small end nearly touches the ground, it may have lifted 
the required weight. 


Props. 
There cannot be a better prop than a quoin, when it 1s 


long enough, or a piece of wood of that shape, of a propor- 
tionate size. 
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If the wheels of a carriage are to be taken off, and the 
earriage propped, the trail should be first secured from 
slipping ; the props, which are placed under each cheek, or 
the shoulders of the axletree, may have a slight inclination 
towards the carriage. 

But when one wheel only is to be taken off, and the other 
scotched, the prop may be placed vertically ; however prac- 
tice alone will point out the proper position of props in all 
situations. 

It must be recollected, that the point of the lever is never 
to be withdrawn, until it is evident that the prop is well. 
placed. 


Section 5.—CRAB CAPSTAN. 
Fig. 4. 


The Crab Capstan is a machine used in the service of Ar- 
tillery, to raise and lower with few men considerable weights, 
to get guns, &c. up inclined planes, or precipitous ascents, 
steep and narrow ramps, and mountainous roads, which may 
have frequent and short sharp turnings; stretching and 
hauling taught the sheer line in pontoon bridges, &c. 


In using the crab capstan, it must be fixed by ropes toa 
post driven in the prolongation of the line, in which the 
body to be acted upon is to move. 

The running end ofa single rope or fall, whichever is used, 
is passed two or three times round the barrel, and this end 
must always be uppermost, for as the standing end winds, it 
forces the turns up the barrel and clears itself. 

The number of men required: must depend upon the ap- 
plication of the capstan, whether to lift weights entirely off 
the ground, or to haul them up an inclined plane, also on. the. 
inclination of that plane. 

But six men at the least are required, four of them, viz. 
2, 3, 4, 5 for the capstan bars, and twoto hold on the fall; 
one of whom, 6 eases off when ordered to do so ; the other, 
7, coils it up, as 1 comes off ; 2, 3,4, 5 drive the post for 
the capstan, and lash it to it. 

The capstan bars are long enough to allow of six men 
being applied to each ; three at each end. 

The gin windlass may be applied to the same purpose as a 
eapstan, by laying the cheeks of it on the ground, and secur- 
ing them with posts ; the fall of the tackle is passed round 
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the windlass, which is worked in the usual manner; but this 
is a very slow mode of proceeding, and would only be re- 
sorted to when a capstan could not be had. 


Section 6.—SLEDGES. 


Should the Artillery be without devil carriages, or plat- 
form carriages, common sledges may be adopted for trans- 
porting guns and mortars, as they are easily made; they 
have been found of essential use in small expeditions, in 
which recourse has been had to the Navy for the use of their 
guns, to carry on operations on shore. 


If the ground be of a marshy or shingly nature, the under 
part of the sledge must be covered with planks, to prevent 
the earth, mud, &c. accumulating in front of the transoms, 
and when there is time, the under part of the side pieces 
ought to be shod with iron, to prevent them wearing away. 


There is another sledge, called the sally-port or roller 
sledge, narrower than the other, but of the same shape. 

With this sledge and three or four rollers, a gun may be 
moved quickly along a sally port or passage of only four feet 
wide, and along one of six feet with a turning at right angles. 


The sledge can also be hauled up narrow ramps of fortifi- 
cations ; the roller prevents its damaging them. 


The ropes for guiding or steering the sledges are attached 
to the hind part, and cross each other, so that the men haul 
upon that which is fixed to the side farthest from them. 


Placing a Gun on a Sledge. 


It must be skidded or parbuckled up; the ends of the 
skids next the sledge raised, so as to be flush, or rather 
higher than the side pieces, sometimes the skids may rest 
on the side pieces, or pieces of timber, or quoins, &c. must 
be placed under them. 

When the gun is at the upper end of the skids, it should 
be so placed, that when it is rolled over, it may drop into its 
proper situation. 

The breech should always be at the hind part of the sledge, 
vent uppermost ; 4, 5, or 6 men, according to the nature of 
the gun, place it on the sledge. ‘T'he gun is to be lashed ta 


the sledge. 
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‘ Pinching a Gun off a Sledge. 


This is performed by placing handspikes under the breech 
and muzzle, to raise the gun, and rollit off, assisted by a 


_ Tope fastened to one of the trunnions and hauled upon. 


The following are the articles with sledges. 
Drag ropes or 
men’s harness. 
Eight lashing ropes, about 12 feet long, each with an eye 

splice, 4, 5, or 6 handsptkes. 

Two skids. 
Two small pieces of timber, or a couple of quoins. 


A dismounted gun can be moved along by placing trucks 
on the trunnions ; but attention must be paid that they do 
not slip off, which they are apt to do. 


t according to the nature of the Gun. 


Section 7.—ROLLERS. 


Are of great service in the Artillery, by their means guns 
can be mounted on their carriages, can be shifted from one 
carriage to another, and can be moved through sally ports, 
and narrow passages, where no carriage could pass, more 
especially should there be a turning in them. 


Rollers for moving guns through sally-ports are generally 
of the following dimensions, and are pierced with two holes 
at each end, which cross each other at right angles, for the 
points of levers; 5feet, 4 feet, and 3 feet in length: 8 
inches in diameter. 


For mounting guns, and shifting them from one carriage 
to another, they are smaller; the dimensions of which are 
stated in page 21. 


Where rollers are moved by levers, itis essential that the 
surface of the ground over which they are to pass be uniform, 
and clear of obstacles. 


In moving cylindrical bodies on rollers, the latter should 
be perfectly horizontal, as the gun, &c., might roll off. 


The rollers sre to be placed at right angles to the piece, 
projecting equally on each side ; if there be space, the gun 
may be steadied as in page 3, a strap may be put under 
each trunnion, and a handspike thrust through both bights. 
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If the passage be very narrow, a piece of linch plank, the 
same length as the gun, witha hole at each end to lash it to 
the piece, may be placed under each trunnion, to prevent the 
gun from turning. 

With few men, tackles, orcapstans may be used for mov- 
ing the gun, instead of levers for rollers, and in crooked pas- 
sages pickets may be driven at the turnings, and leading 
blocks hooked to them. which will keep the running end of 
the fall in the proper direction ; or, dragropes may be attach- 
ed to the cascable, or muzzle; they must be hauled very 
steadily or the gun would slip off. 

The number of nen required must depend on the nature 
of the gun, and the ground over which it is to pass, whether 
up ramps, or slopes, &c. Four men are at the levers; two 
steady the gun; two shift the rollers ; two with the hand- 
spikes ; when Jevers are not used, the men who are posted 
to them, will mann the muzzle or breech rope. 


Section 8.—KNOTS. 


Thumb or overhand knot, 1, 2, to tie the end of a 
rope to prevent it from opening out. 


Right or reef knot, 3, 4. 

Draw knot, 5, offers great facility in undoing a knot. 

Running knot, 6, used to bind or draw anything close. 

Sheepshank, 7, 8 ; serves to shorten a rope without 
cutting it. 

Clore hitch, 9,10, 11, 12, 13. 

Timber hitch, 14. 


Single bowline knot, 15 ; serves to throw over a post 
or timber head to haul on; also to sling a barrel, 37. 


Douhle howline knot, 16; for slinging a cask. 
Hoolding or packing stitch hitch, 18, 19; for tight- 
ening a rope. 
Running bowline knot, 17. 
Men’s harness hitch, 20, 21, 22. 
"Stopper hitch, 23, for stoppering the fall of a tackle, &c. 


a 
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Inside Clinch, 24 ; for fastening the cable to the ring, 
of the ring of the anchor ; and also the standing end of the 
gin fall to the lower block, which however only requires one 
seizing. 

Outside clinch, 25. 

Common or sheet bend, 26, 27 ; sometimes in making 
it, an additional turn is taken as in 28. 

Hawser bend, 29. 

Cats paw, 30, 31, 32, 33 ; is a name given to a par- 
ticular turn made in the bight of a rope, in order to hook a 
tackle on it. 

Drag rope or lever hitch, 34,35; the same as the 
men’s harness hitch, andused for fixing handspikes, 36, 
to the ropes attached to heavy carriages, which are to be 
moved by men; three men to each handspike. 

Slinging a barrel with a single bowline knot, 37. 

Double sling for a barrel 38. 

Slinging a cask standing on its end, 39, 40. 


MOUNTING AND DISMOUNTING ORDNANCE 
WITHOUT A GIN. 


Various methods of performing the same operation have 
been detailed, with the view of making the men more ex- 
pert in the exercises, and familiarizing them with the use 
of the handspike, leaving the mode most applicable to cir- 
cumstances, and the means which may be at hand, to be put 
in practice by those charged with the execution of the ma- 
neeuvre on service. 


Section I.—IMPLEMENTS REQUIRED FOR THE | 
MANQ(:UVRES. 
The following implements will be required for the various 


operations, though only a few of them for particular ma- 
" D@uvres, 
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Handspikes, 8 or 10, some of which ought to be bevelled. 
Levers, 8, 10, 12, and 14 feet in length. 


Fulcrums, any piece of wood may servesas a fulcrum ; the 
best dimensions for general purposes are 2 feet long,1 foot 
_ broad and 7 inches thick ; handspikes are often used as 


fulcrums. 


Skids, for mounting and dismounting guns by parbuckle, 
should be about 14 feet long, and 7 inches square; two 
3-inch planks, or three 23-inch, bolted together, will answer ; 
their ends should be bevelled. 


Parbuckling a gun from the terreplein on to the parapet, 
or, on to its carriage on a traversing platform, at one opera- 
tion, requires skids of 20 feet long, and 8 or 9 inches square. 


To parbuckle on a platform waggon, the waggon serving 
as an inclined plane, requires 2 pieces of scantling each 10 
feet long, and 4 inches square, or 4 pieces of 24 inch plank of 
the same length, and 5 inches wide, to strengthen the side 
pieces of the waggon. 


Skids for mortars and their beds should be 12 feet in 
length, and 8 inches square for the 13 inch mortar ; 6 inches 
by 7 for the 10 inch, and 6 inches square for the 8 inch. 


These skids are kept together by iron bolts of 1 inch in 
diameter with shoulders and keys, so that when in use they 
are nearly at the following distances from each other. 


13 Inch mortar.......... .. 3} inches, 
13. do. do. bed......... ll do. 
10 do. do. and bed..,... 3} do. 
8 do. do. do. sseee 2$ = do. 


Skids may be applied as levers. 


Skids (short) for placing across the cheeks of Gun car- 
riages, or side pieces of platform waggons, should be from 2 
feet 8 inches to 3 feet long, and of various scantlings, from 
9 inches by 6, to 4 inches and 3 inches square, a handspike 
may be applied to this purpose. 


Mace c7tes 
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- Pieces of skidding—from 4 to 7 feet long, and from 6 to 
8 inches square. 

Props, may be of any scantling, but not under 5 inches 
square, and from 2} to 3} feet long. 


Rollers, ought to be in sets of three. 
pe re ¢ 74 inches diameter. 


4th ,, 2 do. do. 
5th ,, 20 inches do. 
‘6th ,, 14 do. do. 

They ought to be concave or hollowed out a little in the 
middle, to about the depth of a quarter of an inch. 

Planks, for shifting guns from one carriage to another, 
should beof 3 inch deal about 10 feet long ; the general 
width of 11 inches will do ; when for shifting a gun from the 
parapet to a traversing platform, they out to be 21 inch oak 
plank, and about 12 or 14 feet long. 

Quoins, 2, 3, or 4 common ones. 

Wedges or Scotches, or Chocks, for chocking or scotching 
wheels, or guns on skids, about 9 inches long, 5 inches broad, 
and 4 inches at the butt end; others of 12 or 15 inches 
long, 5 inches broad, and 3, 2 and 1 inch at the butt end : 
but any thing will answer for checking wheels, a stone, a 
handspike, a quoia, &c. 

Park pickets, 4 or 6. 

Mauls —2. 


Parbuckles, 4 inch rope, 12 fathoms long, with a hook at 
one end, and a loop at the other. 


single 1 fathom 
Lashings. } double 2 do. $rong of 2 inch rope. 
triple 3 = do. 


Dragropes, a rope for that purpose, from 22 to 30 feet 
Ong, witha hook at one end, and a thimble, or loop, at the 
other. 


Lufftackles, blocks 8 inch ; the falls each 12 fathoms of 
2} inch rope : instead of atackle a piece of common rope 
willdo, but then more men will be required for the opera- 
tion ; besides, the action with the rope will be often Irregu- 
lar and violent, and can never be so uniform and gentle ag 
with a tackle. 


Straps, of various dimensions, some of 3} inch rope, and 
8 feet long, for mounting mortar beds, some for slewing and 


5 inches diameter. 
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also for steadying ; a piece of common rope will however an- 
swer equally well, and indeed is better. 


Boxes and blocks of elm, for mounting and dismounting 
guns; a set consists of two boxes or blocks of each size. See 
Section 16. 


Section 2.—GENERAL DUTIES OF THE MEN. 


In all manceucres, according to the number of handspikes 
employed, 2, 3,4, 5 have charge of the muzzle ones ; 8,9 
those at the trunnions, and 12, 13, 14 and 15 those at the 
breech ; 6, 7 have charge of the rollers and short skids 
which are laid across the cheeks of the carriage, and place 
and remove them as required ; in general 6 the muzzle roll- 
er and 7 the breech one and also the gunroller; they chock 
or scotch the wheels ; 6 manages and arranges the quoin, 
and 7 the semelle and elevating screw, and assist each 
other; 8, 9 steady the gun by means of straps and handspikes, 
and slew it when required ; in parbuckling, 8, assisted by 10, 
places, the front skid, and ‘9 assisted by I, the rear one ; 
when the skids are tobe bolted together, they doit; assist- 
ed by the nearest numbers. 


10 fixes a dragrope on the muzzle, and 11 one on the cas- 
cable ; 12, 13 fix the parbuckles, and 6, 7 arrange them 
round the gun and attend to them; with luff tackles, 6, 7, 
12, 13 reeve them; 12, 13 hook or fix the single blocks and 
6, 7 the double ones. 


When not required for any preparatory steps about the 
gun, 12, 13, drive the pickets ; but when so engaged they 
are to be driven by 10, 11, unless there be more than 12 men 
for the operation, when some of the spare men are to be em- 
ployed for this purpose ; 2,3 take off and put on the cap- 
squares. 


When the wheels are to he taken off, 8, 9 take out and 
replace the linch pins and washers. 

When one lever and one fulcrum are used, 6, or 7, accord- 
ing to the side, places the fulcrum, and 2, 4, or 3, 5, the lever. 


If two levers and 2 fulcrums be employed, 6, 7 place the 
fulcrums; and the levers, each on their respective sides, are 
placed by 2, 4, and 3, 5. 

Ifa lever is applied to the bore, it is to be put in by 2, 3. 


When the gun is moved on rollers, from one carriage to 
another, 2, 3, 4,5 under the chase or uncer the swell of the 
muzzle, and, 12, 13, 14, 15, under the breech or under the 
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first reinforce, will, when necessary, apply their handspikes 
as for cross lifting, and act so as to make the gun move along, 
by pinching it, or rowing it. 

Whena gun is to be skided along to the parbuckling 
skids, 8, 10, and 9, 11 shift the skids, placing others as the 
gun is about quitting those on which it may be; all the men 
not employed at the handspikes, or in shifting and placing 
rollers, &c. are to be posted tothe parbuckles or dragropes, 
as the case may be, or assist the men at the muzzle when it 
is to be lifted or borne down. 


The men charged with the handspikes and rollers should 
be the most intelligent of the party. 


The whole of the arrangements are made by twelve men, 
being the number for a 1:2-pounder, all above that number are 
for pulling and hauling. 


Though the foregoing are the general duties of the men 
whose numbers have been specified, yet, according to cir- 
cumstances, there are various others, which in the course of 
a manceuvre they may be called upon to perform, and which 
cannot. be foreseen : arising perhaps from the awkward posi- 
tron of the gun, or of the carriage ; from a sudden shift of the 
gun from one side to the other, from the ground giving way; 
from a handspike breaking, &c. &e. 


The object aimed at, is, that, as far as possible, the same 
numbers should always execute the same thing ; for exam- 
ple, it will be perceived that 6, 7, have a great deal more to 
do than many of the other numbers ; and, that, in some ma- 
neuvres it might have been as well to have assigned some of 
these duties to others, but it was thought advisable to throw 
the same duties always on the same men, as it tends to sim. 
plify the exercise and make it more easy to remember. In 
fact, when the men are expert, they will all be doing some- 
thing towards the execution of an operation, though not as- 
signed to them as a particular duty. 


General rules only can be given for the performance of the 
following manceuvres ; the details and the words of Command 
must depend on circumstances and situation. 


It is impossible to indicate the exact spot where the point 
of a handspike is to be applied, or a roller, or @ piece of skid- 
ding placed ; or how much the gun is to be raised or to be 
moved at one time or heave ; an inch too much or too little 
either one way or the other, may cause delay, and render an 
Operation tedious and difficult. 
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According to the situation of the gun with respect to the 
carriage, so will the order, or side, vary, on which the num- 
bers are drawn up. : 


Whenever a gun is to be moved on its carriage, or from one 
carriage to another, in the direction of the axis, the men are to 
be drawn up in the usual way, the even nuinbers on the near 
side, and the odd numbers on the off side. When the gun is 
limbered up, they look towards the trail, or the limber, or 
direction the gun is supposed to be moved in. When unlim- 
bered, they look towards the muzzle or direction to which 
the gun points ; 2, 3, being in all cases next to the muzzle. 


In parbuckling a gun on to its carriage, and whenthe skids 


are placed perpendicular to the cheeks orto the side, the ~ 


even numbers will always be on the side on which the muzzle 
of the gun is, and the odd numbers on the side of the 
breech ; and in pinching the gun up on the skids and using 
the handspikes, 2, 3 will have the muzzle ones and 4, 5 the 
breech ones. 


The number of men required for a 
“N.C. Officers. Men. 


24-Pounder Gun..... wean ane 1. 18 
18 ss, Sy Guba ecweesis l 14 
12 =a, ie Daten seh l 12 
10-Inch Howitzer. .......... l 18 
8 4, ae Ce re l 12 
13. ,, Mortar .....ccceee l 14 
10 SCY; iy) Soseaeesws ; I 8 
8, sy. - Bewees pears l 4 


They are to be numbered as usual, and placed on each 
side of the piece or carriage, at two feet distant from the 
outside of the wheels, and two paces distant one from the 
other. 


The mancuvres are supposed to be performed with a 24- 
pounder, unless when stated to the contrary ; and when 
for inferior calibres, the numbers are reduced, the duties 
assigned to 14, 15 may be performed by 10, Il; and 
when only 11 men are required for the operation, those 
assigned to 12, 13, may, if necessary, be performed by 8, 9 ; 
any disposable numbers steadying the gun ; as, for example, 
6, 7; 1 placing and withdrawing the rollers, but the lighter 
the calibre, the fewer handspikes will be required, and if 
necessary, two or all of the muzzle handspike men will shift 
to, and assist at the breech, and the breech handspike men 
shift to, and assist at the muzzle.’ 
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Section 3—TO RAISE A GUN OUT OF THE 
TRUNNION HOLES PREPARATORY 
TO DISMOUNTING, 


One Non-commissioned officer and eighteen men. 
One 14 ineh roller, or the Gun roller, 
Eight or ten handspikes.. 


Two short skids, one 6 inches, and the other 4 or 5 
inches square ; but if the gun is. to. be. raised. very high, 
an 8 or 9-inch skid will be required. 


The height to which the gun is to be raised, depends on 
the subsequent operation to be performed, viz. whether it is 
to be shifted from one carriage to another, or to be dis- 
monnted by parbuckle. ; 


Prepare to raise the. gun, 2,3 remove the capsquares ; 
2 places a handspike in the bore, and 3 one over it, the. 
point projecting out of the bore about 6 inches, double 
manned by 3, 8,9; 5 places one over and across, close to- 
the muzzle, double manned by 4, 10, 11; the whole of them 
looking towards the gua; 12, 13, 14, 15 place their hand- 
spikes under the breech of the gun; 7 works the elevating. 
screw to bring the semelle nearly horizontal. 


Bear down, the whole bear down, and a fourteen inch. 
roller, or the gun roller if the gua is on a siege carriage, is 
placed by 7 under the reinforce, as near the centre of gra- 
vity as possible, or a skid laid. across the cheeks of the car-. 
riage, as the case may be. 


Ease off, the gun is allowed to rest on. the roller, or on. 
the skid, 5 shifts his handspike- underneath the one which. 
is in the bore; 12, if necessary, places a handspike across 
and under the neck of the piece, double manned by 13, 14, 15. 


Lift, the whole lift, and a quoim is placed by 6, 7 on the. 
breast transom under the gun, or the point of a handspike. 
placed in each of the trunnion holes, for the trunnions to. 
rest on; this, however, must depend on the height the men 
have been able to lift the gun. 


Lower, the gun is allowed to descend on whatever has. 
been placed to receive it; the operation, if necessary, is to. 
be repeated. 
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This must always be the case if the gun is to be par- 
buckled off its carriage, in order that it may be raised suffi- 
‘ciently high to admit of pieces of short skidding being 
placed. under the first reinforce, and chase, across the cheeks 
of the carriage; in this position the gun is to be kept steady 
by wedges placed on the skids by 6, 7, or by 12, 13, with 
the points of their handspikes. 


With a garrison carriage, instead of a skid, the stool-bed 
may be placed across the carriage on the upper steps for the 
breech of the gun to rest on. 


The mode of lowering a gun which is resting on rollers 
or skids, into its carriage, is exactly the converse of the 
preceding, the same operations of bearing down, removing 
the rollers, &c. and allowing the muzzle to rise are to be 
performed ; the gun must be lowered gradually, and great 
care is to be taken to avoid sudden jerks. 


Section 4.—WHEN A GUN ON THE GROUND 
HAS TO BE PLACED ON SKIDS. 


a lever...... eee esse. 6) Men and a Non- 
With Shandris bomen erbcentava tle. <crui 10 > Commissioned Of- 
a travelling carriage ..... \2 } ficer. 
1 Lever. 
1 Fulcrum. 


5 or 6 handspikes ; if no lever, 8 handspikes. 
2 short skids. oP 


With a travelling carriage, 3 fathoms of 34 inch rope. 


Prepare to raise the Muzzle,—6, 7 place a fulcrum exact- 
Jy in front of the muzzle, and at the proper distance ; 2, 3 
put a lever over it with the point thrust into the bore. 


Bear down—2, 3, 4, 5 bear down, until a handspike or 
small piece of skidding can be placed under the gun by 6, 7. 


The fulcrum is then tobe shifted, and a fresh pnrchase 
taken, until the muzzle be raised sufficiently high to admit of 
@ piece of skidding being shoved under the gun, near the 
trunnions. 
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The breech of the gun is then to be raised ina similat 
mianner ; the lever being first applied under the button, and 
then under the base ring, the skid being placed near the first 
reinforce ring. 


Should there not bea lever, 6 handspike may be placed in 
the bore, and the muzzle raised, by applying others on each 
side across and underneath it ; the breech is raised by ap- 
plying handspikes under the button, and the neck of the 
cascable, and then under the vent field. 


The gun is lowered on the ground, by the converse mode 
of the preceding. 


To raise the breech of a gun by means of a travelling 
carriage. 


Fiz the cascable rope,—the carriage is to be in rear of the 
gun ; 6 passes the end of the tope through the breeching loop 
to 7, they then make an overhand knot on the underside of 
the neck of the cascable, and bring up the ends. 


Run the carriage forward,—the carriage 1s then run for- 
ward by the first eight numbers, until the breast transom be 
over the button, the axis of the gun and carriage in prolong- 
ation of each other. 


Scotch the wheels. 


Lift the trail,—the trail is lifted by all the men; and i 
places the point of ore, or of two handspikes, under the cen- 
tre transom to support it, the small ends resting on the 
ground and sloping towards the rear ; 6, 7 bring the ends of 
the rope up in front of, and over each cheek, take a half hitch 
round the capsquare bolts,and then pass them through the 
trunnion holes to 8, 9, who pass them behind and under the 
axletree to 6,7, who, assisted by 8,9, take one or more 
turns, hauling well taught, and make fast bytwo half hitches 
outside of the cheeks. 


Lower the trail,—the handspikes are withdrawn by I, 
and the trail is allowed to come gently to the ground, which 
will raise the breech of the gun sufficiently for a skid to be 
placed under the centre of gravity. 


The trail is again raised and the gun allowed to rest on 
the skid, the rope is disengaged, the trail lowered on the 
ground and the wheels unscotched. 
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Tf the ground be very soft, pieces of plank should be plac- 
‘ed under the wheels. 


When itis necessary to raise the breech of a gun very 
high, it may be done on the principle of the transport carri- 
‘age, and the full complement of men will be necessary ; a pair 
‘of dragropes or guyropes will be required. 


The cascable is to be made fast to the carriage as directed 
by the foregoing method. 


10, 11 make fast the guyropes to the trail transom, one 
of them is led over between the cheeks to the front, and 
with the exception of 6, 7, manned by the numbers as far as 
10 ; the rear guyis manned by the remaining numbers. 


Lift the trail._—The numbers who lift the trail, will, in 
succession, fall back to their guy; the men at the front guy 
haul on it; the trail is raised nearly perpendicular ; the cas- 
cable rope is hauled taught and made fast by 6, 7 assisted by 
8, 9, as before; the trail is then lowered, a skid or skids, 
placed under the gun; the trail is raised a little, and the cas- 
rcable rope disengaged. | 


Section 5.—TO CHANGE THE WHEEL OF A 
TRAVELLING CARRIAGE WHICH HAS 
A GUN MOUNTED ON IT. 


1st.— The trail serving as a lever. 
One Non-Commissioned Officer and five men. 


Prepare to change the off-wheel —4, 5,6 bring up the new 
wheel, and place it on the ground near the off-wheel. If the 
gun be limbered up, 2 unkeys the limber and 3 the draft 
chain; 4 scotches the near wheel; 5 removes the linch pin 
and washer; 2, 3, 4, 5 stand to the trail; 6 places two hand- 
spikes close together on the ground, and then two more above 
them, immediately under, and in the direction of the off- 
cheek ; the points being flush with the front part of the 
uxletree. 
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Unlimber—the trail is raised; 6, 1 place a quoin verti- 
cally on the handspikes, the thick end downwards, the thin 
end crossing the under side of the cheek at right angles to 
it, and about four or five inches in rear of the axletree. 


Lower the trail—the trail is borne down gently, till the 
cheek bears on the quoin which is to be kept upright by 6, 
this will raise the off wheel from the ground: 2, 3 keep the 
trail steady, whilst 4, 5, 6, 1 remove the wheel, and re-place 
it by a fresh one. 


Raise the trail—the trail is raised again, and the wheel 
touches the ground; 6 removes the quoin and handspikes ; 
. and 5 re-places the washer and linch pin. 


Lower the trail—the trail is lowered, and the gun lim- 
bered up; 2 keys it, and 3 hooks the draft chain; 4 un- 
scotches the near wheel. 

Instead of handspikes, a block of wood, or two quoins 
placed lengthways, one over the other, for the vertical quoin 
lo rest on, will answer equally well. 

The above is an easy and expeditious way of taking off 
the wheel of a heavy gun to grease it. 


2d—When a lever and fulcrum are used. 


One Non-Commissioned and nine men, who, according to. 
the side on which the wheel is, are to be numbered all even, 
or all odd. 

Prepare to change the off wheel—11, 13, 15 bring up the 
fresh wheel; 7 scotches the near wheel; 9 removes the linch 
pin and washer; 3 takes up the lever, 5 places its point on 
the upper surface of the cheek of the carriage. 

Place the fulcrum—7 places the fulcrum a little in front 
of the shoulder of the axeltree, or of the cheek of the car- 
Tiage, as may be directed. 

Place the lever—5 places the point under the axletree, 
or under the cheek, the small end being raised; it is to be 
manned by all the men. 

Bear down—thkey bear down the lever, until the wheel is 
off the ground, which is immediately to be removed by 11, 
13, 15, and another wheel put on; 9 re-places the washer 
and linch pin. 

Euse off—the lever is allowed to rise gently, and when 
free, is removed together with the fulcrum. 
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Were the near wheel to be changed, 10, 12, 14 would do 
it; 8 would remove the washer and linch pin; 6 places the 
fulcrum. 


Should the fulcrum be too long to allow of the lever being 
applied under the axletree, it may be placed before the 
cheek of the carriage, and the purchase taken under it. 


Should the fulcrum be too short, the point of a handspike 
or a small piece of wood may be placed on the top of it, 10 
orler to heighten it. 


When two levers are employed, one Non-commissioned 
officer and eighteen men are required, whose duties on their 
respective sides are precisely as above detailed; but in this 
case it will be necessary to drive pickets at the trail of the 
carriage, on which the trail transom is to bear, and so pre- 
vent the carriage from slipping to the rear which it other- 
wise mightdo. See Section 6. 


Section 6.—TO DISMOUNT AND MOUNT A TRA.- 
VELLING CARRIAGE WITH OR WITHOUT A 
GUN ON IT. 


Ist— Witha gun mounted on it, 
One Non-commissioned officer and eighteen men. 
2 levers, each 13 or 14 feet. 
2 or 4 fulcrums. 
6 or 8 pieces of short skidding. 
3 pickets. 
1 mallet. 


Prepare to dismount the carriage -2, 3,4, 5 unkey the 
capsquares and take up the levers; 6,7 the fulcrums, and 
place them in front of the shoulders of the axletree or breast 
of the carriage, according to circumstances ; 8, 9 remove the 
linch pins and washers; 12, 13 drive two pickets in the rear 
of and touching the hind transom, and another between the 
cheeks touching the front of the transom, this prevents the 
carriage from slipping either to the front or rear; 16, 17, I8, 
19, come round to the levers, and 12, 13, 14, 15, if neces- 
sary. 


Place the levers,—the levers are placed over the fulcrums, 
and under the proper part of the carriage. 
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Bear down—the levers are borne down until the wheels 
are off the ground. 


Remove the wheels—10, 12, 14; 11, 13, 15 take off the 
wheels, lay them on the ground butt end of nave uppermost, 
and shove them so far under the axletree, that the pieces of 
skidding which are to be placed on the nave may be under 
and close to the shoulder of the axletree. 


Place the skids —8, 9, 10, 11 place them. 


Ease off —the lever is allowed to rise until the axletree 
bears on the skids. 


Shift the fulerums—the carriage must now be lowered 
by degrees, and the skids, or whatever is placed bet ween the 
wheel and axletree withdrawn at the discretion of No. I, 
who will regulate the placing of the fulcrums; and the 
working of the levers by giving the words shift the fulcrums, 
place the levers, bear down, ease off, till the axletree rests 
on the naves. The wheels are then drawn out, until the 
felloes be under the shoulder of the axletree arm, and pieces 
of skidding placed on them: the operation of lowering the 
carriage is then continued, the skids withdrawn, and the 
axletree allowed to rest on the felloes ; lastly, the wheel is 
drawn out entirely, and the axletree rests on the ground. 

When only one leveris employed, it is shifted alternately 
from one shoulder of the axletree to the other,and one wheel 
taken off at atime ; the skids being properly placed on it, 
and great care taken not toraise or lower the carriage too 
much at once ; in this case, one Non-commissioned officer 
and nine men will be sufficient. 


In mounting a carriage with a gun on it, the duties are the 

same as detailed for dismounting. 
2d.— When thereisno gun on the carriage, 

If levers be employed 2, 3,4, 5 will be sufficient to work 
them ; 6, 7 place the fulcrums. 

If handspikes only be used, at the word, prepare to dis- 
mount the carriage—8, 9 remove the linch pins and 
washers; 2, 3, 4, 5, each passes the end of a handspike 
under the axletree to6, 7, 8, 9. 

Lift—they lift, and the wheels are raised from the ground, 
and drawn half off by 10, 12,14, 11, 13, 15; 10, 11 place 
each a handspike, or two quuins or pieces of wood, immedi- 
ately under the shoulder of the axletree. 

Lift— the carriage is again lifted, and the wheels entirely 
removed. 
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- Lower —the carriage is lowered gently on the handspikes 
or quoins. 


2, 3,4, 5 withdraw their handspikes ; 2, 3 apply theirs 
under the axletree, and 10, 11 withdraw the quoins and 


handspikes, which had beenlaid on the ground to receive the 
carriage. 


The carriage is mounted by the converse mode. 


Section 7.—TO DISMOUNT A GUN BREECH 
FOREMOST OVER THE TRAIL OF A TRAVEL- 
LING CARRIAGE, AND ALSO TO MOUNT IT. 


One Non-commissioned officer and eighteen men. 
Ist—To dismount the gun. 
2 nieces of 3 inch rope, each six fathoms, or 2 parbuckles. 


3 rollers : one of them of the largest size, the other two 5 
inches in diameter, and 3 feet long. 

2 dragropes. 

8 or 10 handspikes. 


The carriage is to be unlimbered, and the gun raised out 
of the trunnion holes asin Section 3; 7 raises the semelle, and 
places the roller on it, and under the gun in the position for 
shifting from the firing to the travelling trunnion holes ; the 
trunnions resting on the point of a handspike placed in each 
trunnion hole. 


Prepare to dismount the gun—12, 13 each takes the end 
of a rope or a parbuckle, they pass them from the outside un- 
der the front horizontal spoke of each wheel to 6, 7, who 
bring them up inside and lay them across the top of the gun; 
each carrying the opposite parbuckle behind and under the 
trunnion on his own side, and passing the hook through the 
rope ; or if there be no hook, securing the end of each rope to 
its standing part by two half hitches ; 12, 13 then haul tight 
the parbuckles, take two turns with them round the outside 
of the naves of.the wheels, passing the ropes from the front, 
under, and then up the rear of the naves, bringing them over 
to the front ; they place their outward feet against the nave 
of the wheel, ready to ease off when directed to do 80. 


Fix steadying handspikes—8,9 do this, and in this case 
will require two single lashings, but if the gun has a breech- 
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ing loop, the gun may be steadied by putting a handspike 
through it. 


Bear down the muzzle—2, 3,4, 5, 14, 17, 18, 19, bear 
down the muzzle, and 7, lowers the semelle, that it may not 
be in the way as the gun descends. 


Raise the muzzle and lower the gun—the muzzle men lift 
avery little, and the parbuckles are eased off gently, so as to 
allow the gunto descend gradually ; care being taken to 
keep it in the direction of the middle line of the carriage; 6, 
7 shift and place the rollers according to circumstances. 


When the rollers require shifting, the word is given hold 
on, followed by raise the breech or the muzzle, as may appear 
most eligible to 1 ;—2, 3,4, 5, 14, 15,apply their handspikes 
accordingly, and the operation is continued until the breech 
of the gun nearly touches the ground ; a large roller is placed 
by.6, 7 behind the trail, to receive the breech,and carry it 
to the rear ; if the roller has been properly placed, it will, 
when the breech is allowed to bear on the ground, have ar- 
rived at the centre of gravity of the gun, so as balance it, 
and thus the muzzle be elevated and clear of the trail tran- 
som. 


Should the ground not be firm, two handspikes are to be 
laid on it in prolongation of the cheeks, and the roller placed 
on them. 

Should the muzzle be likely to strike the trail transom ; 1 
orders a rollerto be placed on the cheeks above it; or the 
muzzle may be lifted, and the carriage run forward ; a drag- 
rope fixed by 11 to the cascable, and manned by 12, 13, 14, 
15, 16, 17, 18, 19 willassist in hauling the gun to the rear. 


2d— Mount the gun. 
2 luff tackles complete. 
2 single lashings or 2 straps. 
1 large strap, or 1 parbuckle or similar piece of rope. 
4 rollers, 3 of them, 36 inch ; handspikes, dragropes 
and scotches as before. 
The tackles are roved by 6, 7, 12, 13. 
Raise the muzzle—the muzzle is raised by 2, 3, 4, 5 ;—6, 


7 place the largest roller under the gun just behind the trun- 
nions. 
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| Run the carriage back—2, 3, 4, 5, 6,7, 8, 9 back the 
carriage, so that the trail of it be as fur as possible under 
the gun. 


Prepare to mount the gun—if the gun has a breeching loop, 
8, 9 pass a handspike through it, and 6,7 take a turn with 
the large strap, or parbuckle forward into a strap, round the 
neck of the cascable, between the handspike and the breech 
taking one turn on each side, over and round the handspike, 
and bring the ends towards the muzzle, and hook the 
double blocks to them ; 12, 13 each makes fast, or laysa 
strap or lashing round the breast transom, bringing the ends 
in front of andto the outside of each cheek, and hook the 
single blocks to these straps. 

If there be no breeching loop, 8, 9 fix the steadying hand- 
spikes as usual; 6, 7 place a 36 inch roller across the cheeks 
of the carriage above the trail transom, and under the neck 
of the piece. 

Man the tackles—the tackles are manned by all the men 
except 8, 9. 


Haul away —the men act accordingly, and the gun is made 
to mount, shifting the rollers as may be necessary ; a gun roll- 
er is placed near the end of the semelle, to receive the gun 
about the neck astragal ; it is then hauled into its place. 


The inclined plane may be lowered, by digging trenches 
for the wheels, so that the naves may bear on the ground, 
and instead of luff tackles, the gun may be hauled up by |. 
dragropes fixed round the neck of the piece ; the trenches 
should have ramps, in order that the carriage may more 
easily be drawn out by them. 


Section 8.—TO DISMOUNT A GUN BREECH FORE- 
MOST DOWN THE TRAIL OF A GARRISON 
CARRIAGE, AND ALSO TO MOUNT IT. 


One Non-commissioned officer and eighteen men, 

2 parbuckles, or pieces of 3inch rope, each 6 fathoms. 
1 of the largest sized rollers. 

2 fourteen inch rollers. 


35 


2 drag ropes. 

10 handspikes. 

] eight feet lever. 

1 three inch plank 8} feet long. 
2 wedges, 

1 small piece of thick skidding. 


The operation is nearly the same as that detailed for the 
travelling carriage. Section 7. 


Prepare to dismount the gun—2, 3, 4, 5, place a lever in 
the bore. 


Bear down—7 assisted by 6, places the semelle across the 
upper step of the carriage. 


fuse off —the gun is allowed to descend on the stool bed, 
6, 7 choke it, 

Lift the muzzle—12, 13, 14, 15, 16, 17, and all this dis- 
posable men left the muzzle; and 6, 7 each places the point 
of a handspike in the trunnion holes. 


Lower—the gun is lowered, and the trunnions rest on the 
handspikes. 

Fic the preventer ropes—6, 7 fix the preventer ropes to 
the trunnions, as directed in Section 7, passing the ends 
down the front of the carriage, and under the fore axletree 
inside of the cheeks, and bring them out to the rear, outside 
of the cheeks, where 12, 13 receive them. 


Bear down the muzzle—place the plank—the men bear 
down the muzzle ; 7 withdraws the semelle ; 8, 9 place the 
plank, one end resting on the breast transom, and the other 
end on a small piece of skidding, behind the trail ; the 
semelle, and perhaps the quoin, may also be required under 
the part of the plank which is over the rear axletree, in 
order to increase the bearing; 6,7 place the large roller just 
in rear of the plank, and then a [4 inch roller in front of the 
first reinforce ring ; 8,9 fix the steadying handspikes, or 
pass a handspike through the breech loop. 


Ease off the muzzle—the muzzle is eased off, and the gun 
rests on the roller ; 2, 3, 4, 5, take up their handspikes. 

Heave and lower the gun—the handspike men heave and 
pinch the gun tothe rear ; the men at the lever keep it in a 
proper direction ; 12, 13 ease off the trunnion ropes ; and 
thus they proceed until the gun reaches the ground as detail- 
ed in Section 7, 
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To mount the gun. 


8 handspikes. 

2 luff tackles complete. 

1 double lashing, or \ stout strap for ditto. 

1 large strap, or a parbuckle, or similar piece of rope. 

1 large roller, 3 feet long, 8 inches diameter. 

2 fourteen inch rollers. 

1 plank. 

2 wedges. 

1 piece of thick skidding. 

Raise the muzzle—the muzzle is raised, and the large 
roller placed under the gun, as directed in Section 7 ; the car- 
riage is then run back under the muzzle by the first eight 
numbers. | 

Prepare to mount the gun—the arrangement for the 
breech is exactly as detailed in Section 7: 12, 13 hook the 
single blocks to a strap, orto a lashing doubled, which they 
lay across the breast and both checks of the carriage. 

Place the plank - 8,9 place it as directed in the first part 
of this Section, its upper surface should be so high, that, when 
the gun is made to mount, the trunnious should be clear of 
the upper step of the carriage ; should there be any doubt as 
to this, 2,3 place two thin wedges on the breast transom, 
and 6, 7 two handspikes parallel to, and just inside of each 
cheek, on which the piece of skidding is placed, and on it 
the rear end of the plank ; 6,7 place the quoin on the stool 
bed which is under the plank, they puta fourteen inch roller 
under the chase ; 2, 3, 4, 5 raising the muzzle for this pur- 


ose. 

Man the tackles -by all the men except 8, 9. 

Haul away—the gun is made to mount ;when the trun- 
nions are about arriving over the trunnion holes ; 6, 7 each 
places the point of a handspike in the holes, and the trunnions 
will rest on them. 

The muzzle is borne down, or the breech heaved up, which 
will disengage the roller ; 8, 9 remove the plank, and the 
breech is allowed to descend on 8 handspike, or on a stall 
piece of skidding, placed by 6,7 across the upper step of the 
carriage. 

The muzzle is then raised, the handspikes withdrawn from 
the trunnion holes, and the gun allowed to descend into its 


place. 
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SECTION 9. 


TO DISMOUNT A GUN FROM A GARRISON 
CARRIAGE, BY TURNING THE CARRIAGE 
OVER, AND ALSO TO MOUNT IT. 


With an 8 feet lever, one Non-commissioned officer and 
four men. 

With 8 handspikes, one Non-commissioned officer and 8 
men. 

Ist, With a lever. 

Prepare to dismount the Gun—2, 3 raise the breech; 1 
removes the bed and quoin, and the breech is lowered on 
the hind axletree. 

Prepare to raise the right side cf the Carriage—5 places 
the stool-bed as a fulcrum at a proper distance from the fore 
axletree arm; 2, 3 place the lever under the arm, and bear 
down; 4. shoves the quoin under the fore truck ; fresh pur- 
chases are taken and 4 continues to thrust the quoin under, 
until the truck rests on the butt end of the narrow side ; 
1, 5 assist if necessary at the lever. 

The lever is then applied under the cheek of the carriage 
for heaving up, and close in rear of the fore axletree; 4 
assists by applying a handspike under the cheek, in front of 
the rear truck, double manned by 5; 1 assists at the lever. 

Heave—they heave together, and the oarriage will be 
turned over, and the gun fall out. 

2d. With handspikes. 

2, 3 apply their handspikes, double manned by 4, 5, under 
the fore axletree arm as before; 8, a handspike under the 
cheek behind the fore axletree, and 9, one in front under the 
same axletree, and close to the shoulder; 6, 7 attend to the 
stuol-bed and quoin. | 

The operation proceeds as before. 

2and 3 then apply their handspikes under the cheek ; 
8 applies his close to the hind truck, double manned by 6; 
9 as before, double manned by 7; they all heave up, and the 
gun is thrown out. 

To mount the Gun. 


One Non-Commissioned Officer and thirty men for a 24 
pounder. 
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2 pieces of 34 or 4 inch rope, each about 12 fathoms long. 

5 handsptkes. 

2 drag ropes, if necessary, and should the carriage have 
no capsquares, 1 lashing rope, or drag rope, about 30 feet 
long. 

The gun is to be placed vent downwards, the muzzle being 
raised sufficiently off the ground by the bed and quoin, to 
allow of the ropes being passed conveniently under it. 


2,3, 4, 5,6, 7, reverse the carriage over the gun, the 
trunnions in the trunnion holes. 


Fix the bowsing ropes—12, 13, both on the side to which 
the gun is to be hauled over to, each fixes a bowsing rope to 
the carriage; 13 to the eye bolt, and 12, to the fore axle- 
tree, inside of the truck ; they pass the running ends under 
the gun; one about the middle of the first reinforce, and the 
other near the chase girdle to6, 7, who haul the ropes taught. 
and pass them over the carriage back to 12, 13; the ends 
are now stretched out, and manned by 8 and the following 
nuinbers, 

Should there be no capsquares, 8, 9, 10, 11, pass a Jash- 
ing round the gun and carriage, close to the trunnions, and 
in rear of the fore axletree, hauling taught and niaking fast. 

Haul away—the men hau); 2, 3, 4, 5 assist with hand- 
spikes to heave the gun up; 6, 7 shove the bed and quoin 
under the gun as it rises. 

When the axletree becomes vertical, the men will haul 
gently, and the carriage will fall on its trucks. 

The foregoing operations are not advisable with iron car- 
riages. 
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SECTION 10. 


TO SHIFT A GUN FROM ONF TRAVELLING 
CARRIAGE TO ANOTHER, MUZZLE FORE- 
MOST. | 


One Non-Commissioned officer and 18 men. 

8 or 10 handspikes. 

2 gun rollers or 3—14 inch rollers. 

2 drag ropes. 

2 single lashings. 

The quoins of the carriages. 

4 or 8 scotches. 

Ist. The carriage with the gun limbered up. 

Prepare to raise the breech—2, 3 place handspikes in the 
bore, double manned by 4, 5; 12, 13, 14, 15, apply others 
under the breech, 

Bear down—7 places a gun roller under the reinforce, and 
as near as possible to the centre of gravity of the gun. 

Ease off—lift—6, 7 place a quoin on the breast transom. 

Lower. 

The spare Carriage is then run back by 2,3, 4, 5, 6,7, 8, 9, 
until the upper surface of its cheeks touch the breast of the 
other carriage; 7 raises the semelle of the spare carriage 
as high as the upper surface of the breast transom of the 
carriage the gun is on; 6 placing a handspike under and 
acros? the cheeks. 

Scotch the wheels—by 6, 7. 

Fiz steadying handspikes—by 8, °. 

Fix breech and muzzle rones—by 10, 11. 

Raise the muzzle—2, 3, 4, 5 raise the muzzle by applying 
handspikes under it, and using the cheeks of the spare car- 
riage as fulcrums; 7 withdraws the quoin, and 6 places a 
roller on the semelle of the spare carriage, and under the 
chase of the gun. 

Lower. ; 

Raise the breech—12, 13, 14, 15 raise the breech, and 7 
shifts the breech roller behind the reinforce ring. 


40 


Ease off 


The muzzle and breech ropes are now manned, the former 
by 2.3, 4, 5, 10, 16,17, 18,19; the breech one by 11, 12, 13, 
14, 15; and at the word Aeave the muzzle is hauled gently 
forward, till the trunnions come within a foot of the trun- 
nion holes of the spare Carriage. 


The steadying handspikes are removed. 


The breech rope, without unhooking it, brought to the 
front by 11; the muzzle rope taken off and hooked to the 
neck of the cascable by 10, both ropes in the position for 
hauling the gun forward, 


The right rope manned by 10, 12, 14, 16, 18, the left by 
11, 13, 15, 17, 19. ‘The handspikes are then applied to the 
bore, the muzzle lifted by 2, 3,4, 5, 6, 7,8,9; the ropes 
hauled on, and the trunnions will slide into the trunnion 
holes. 


Much must be left to the discretion of 1, who will direct 
handspikes to be applied when and where necessary ; cause 
the rollers to be shifted : regulate the strength of the pull to 
get past obstructions ; shift the muzzle rope to the breech, 
and vice versa, as the case may require. 


To shift the gun breech foremost is the converse of the 
foregoing ; great care is necessary in hauling at the breech 
rope, which must be done gently, otherwise the gun may 
overpower the men at the muzzle. 


Should there be no semelles to the Carriages, or should 
they be damaged, a plank and rollers must be used, as when 
both carriages are unlimbered. 


91, Both carriages unlimbered. 


1 piece of broad 4 or 5 inch skidding wn addition fo the 
former implements. 


The breech is raised as before ; 7 raises the semelle and 6 
places a handspike under it, across the cheeks, and at about 
afoot from the rear bolt of the travelling trunnion holes ; 
7 places a gun roller under the first reinforce ring. 

The muzzle is then lifted as before, and 6, or 7, places a 
quoin on the breast transom, on which the gun is to rest. 

The spare Carriage is now run back by the first eight 
numbers, wheels scotched, semelle raised, and a handspike 
placed under it, at the distance of about a foot from the rear 
bolt of the travelling trunnion holes. 


Fix steadying handspikes, and breech and muzzle ropes. 
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Raise the muzzle—7 withdraws the quoin from the breast 
transom, and 6 places a roller under the chase of the gun. 


The breech is again raised, 6 lays the skid lengthwise on 
the semelle and 7 places the roller on it, at the first rein- 
force ring. 


The muzzle and breech ropes are manned, and the gun 
drawn forward, shifting the rollers as the case may require, 
until the trunnions be within a foot of the trunnion holes; 
the steadying handspikes are cast off; the breech rope is 
brought to the front and the muzzle rope hooked to the neck 
of the cascable as before; the muzzle lifted, the ropes hauled 
on, and the trunnions will slide into the trunnion holes, 


3d. By a plank and rollers, both carriages unlimbered, 
muzzle foremost, 


The gun is to be well raised out of the trunnion holes by 
the usual process. 


The spare carriage is run back as before and the wheels 


scotched. 


Place the plank—6, 7 \ay it on the breast transom of the 
front carriage, and shove it along until it come directly un- 
der the base ring of the gun; 10, 11 receive it, and assist 6, 
7 in placing it in the middle between the cheeks, and resting 
on the front transoms of both carriages; and, to give the 
plank additional support, 7, 11 raise the semelles of the car- 
riages till they touch the under surface of the plank, and, 
to keep them in that position, 6, 10 place handspikes under- 


neath, or quoins, which bear on the head of the clevating 
screw. 


The steadying handspikes and muzzle and breech ropes 
are now fixed. 


The breech is then raised, and 7 places a roller in rear of 


the first reinforce ring ; the muzzle is lifted, and 6 places a 
roller under the middle of the chase. 


The ropes are now manned, and the gun made to move 
forward; the rollers are removed; the ropes cast off; the 
plank drawa out to the rear by 10, 11, and the gun lowered 
into its place on the new carriage, 


The gun can be shifted breech foremost by the converse 
of the preceding ; 2, 3, 4, 5, 10 manning the muzzle rope, 
and 1}, 12, 13, 14, 15, 16, 17, 18, 19 the breech one. 
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SECTION II. 


TO SHIFT A GUN FROM ONE GARRISON 
CARRIAGE TO ANOTHER. 


One Non.Commissioned officer and eighteen men. 

S handspikes. 

3 14-inch rollers. 

1 plank, or instead of a plank 4 or 5 handspikes. 

2 drag ropes. 

2 single lashings. 

4 scotches or wedges. 

2 short skids, should the stool-bed be fixed to the carriage. 
Prepare to raise the Gun --the gun is raised by the usual 


process ; a handspike is laid under the gun, and across the 
cheeks of the carnage. 


The spare carriage is placed either in front or rear of the 
other (suppose in front) the breast of one carriage touching 
the trail of the other. 


Scotch the trucks—by 6, 7. 
Fix steadying handspikes—by 8, 9. 


Place the plank—if from the front by 6, 7; if from the 
rear by 10, 11; all of them assisting; 1t is to rest on the 
transoms of both carriages ; the stool-beds or two skids, to 
be placed under it, in order to support it, one on the second 
step of the front Carriage, and the other on the rear car- 
riage under the end of the plank; 6, 7 do this at the front, 
and 10, 11 at the rear; the under surface of the plank ought 
to bear upon them. 


Fir muzzle and breech ropes—by 10, 11. 


Two 14-inch rollers are now to be placed under the gun 
and on the plank by 6. 7; ‘if the gun is to be hauled to the 
front, one of them under the middle of the chase, the other 
under the middle of the second reinforce ; but if to the rear, 
one is to be just in front of the trunnions, and the other in 
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front of the vent astragal. The muzzle and breech ropes 
are manned, as in Section 10, and the gun moved to the front, 
or rear, as the case may be: when the trunnions are over the 
trunnion holes of the new carriage, the rollers are with- 
drawn; a handspike is then laid across the cheeks of the 
carriage, for the breech of the gun to rest on; the plank is 
removed, the steadying handspikes, and the muzzle and 
breech ropes cast off, and the gun lowered into its place. 


Instead of a plank, 4 or 5 handspikes may be used; they 
are to rest on the transoms of both carriages, and be sup- 
ported in their middle, but being shorter than the plank, 
the rollers have only a length of six feet to move on: when 
therefore, the gun has passed over this length, it must be 
supported by pieces of skidding laid across the carriages 
under the chase and under the breech, and made to advance 
by applying handspikes on the cheeks of the carriage, and 
pinching it or rowing it along. 


SECTION 12. 


TO SHIFT A GUN FROM A TRAVELLING TO A 
GARRISON CARRIAGE, AND VICE VERSA. 


One Non-commissioned officer and eighteen men. 

8 or 10 handspikes. 

3-14 inch rollers. 

1 plank. 

2 short skids. 

2 drag ropes. 

2 single lashings. 

4 or 6 scotches. 

1 spade and | pick. 

The travelling carriage must always be in rear of the 
garrison carriage, and the upper surface of their cheeks 
ought to be ona level; for this purpose a trench must be 
dug in order to receive the wheels of the travelling carriage 
or the garrison Carriage, raised by skids or planks place 
under the trucks. 


Ad 


The gun is to be raised out of its carriage; the plank 
placed and properly supported; the steadying handspikes, 
and breech and muzzle ropes fixed; and the operation of 
shifting the gun is to go on exactly as detailed in the pre- 
ceding Sections. 


SECTION 13. 


TO MOUNT A GUN ON A GARRISON CAR- 
RIAGE BY PARBUCKLING AND ALSO TO DIS- 
MOUNT IT. 


One Non-commissioned officer and eighteen men. 

8 or 10 handspikes. 

2 parbuckling skids. 

2 pieces of short skidding, each about 9 inches by 6. 
2 parbuckles. 

2 single lashings. 

2 drag ropes. 

4 wedges. 


The carriage is to be placed parallel to the gun, the tran- 
nion holes opposite to the trunnions. 


Piace the skids, and fix parbuckles—one end of the front 
skid is to be placed just in front of the trunnion holes, and 
one end of the rear skid just before the base ogee, both skids 
parallel to each other, and perpendicular to the Carriage ; 
the ends which rest on the Carriage are not to project be- 
yond the inside of the cheeks; 8,10 place the front skid, 
and 9,11 the rear skid. 


If the gun be lying on the ground, the thick end of quoins, 
placed so as to overlap, or butt on the ends of the skids which 
are next the gun, will facilitate its ascent at the commence- 
ment of the operation. The standing end of the rear par- 
buckle is fastened to the eye-bolt of the carriage by 13, and 
that of the front one tothe fore axletree by 12, they are 
passed over the carriage, and under and round the gun by 6, 
7, who hand them back againto the opposite side of the 
carriage to which the gun is on to 12, 13 ; 6, 7 attend to the 
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parbuckles. A piece of short skidding is placed across the 
trunnion holes by 6, and another across the upper step of the 
carriage by 7 ; their upper surface should be on the same 
level as the bevelled end of the parbuckling skids. 


Prepare to parbuckle the gun—2, 3, 4, 5 apply their 
handspikes under the gun to assist in rolling it on the skids; 
the parbucklesare stretched out and manned by all the 
other numbers ; the even numbers at the muzzle parbuckle, 
and the odd numbers at the breech parbuckle. 


Heave or haul—they act accordingly, until the word Aold 
on, Which will be given when the breech is too far forward. 
It is now necessary either to lower the breech or to raise 
the muzzle ; if the word lower the breech be given, 4, 5 shift 
to the other side of the gun, and pinch the breech back, the 
breech parbuckle being slacked off ; 2, 3 scotch or check the 
chase on the lower side ; the muzzle parbuckle may be gent- 
ly hauled on. 


If the muzzle is to be heaved up, at the word heave up the 
muzzle, 4, 5scotch or check the breech on the lower side, 
the breech parbuckle men holding on ; 6 or 7 places a hand- 
spike in the bore, and they man it with other numbers if ne- 
cessary ; 2, 3 apply their handspikes on the skid, in order to 
pinch the gun forward ; the parbuckle men stand prepared to 
haul ; atthe word /cave they act accordingly. When the 

n is in a position to be again moved forward, the word 
Vail or heave of all is repeated and so on until the gun ar- 
rives at the top or bevel of the skids, at which place the 
trunnions ought to be vertical, and opposite the trunnion 
holes, with the vent outwards. 


Should the gun be not in this position, it must be slewed 
until it is, by 8, 9 applying a handspike with a lashing to one 
of the trunnions ; but every thing depends on 1, who by ju- 
diciously lowering the breech or raising the muzzle, can 
place it in any position he chooses. 


The gun is now pinched or allowed to roll on the short 
skids, care being taken to check it, by applying handspikes 
on the short skids, according to the side, 2, 4 pinch it over, 
and 3, 5check and vice versa; 6,7 then scotch it with 
wedges. 


Remove the skids and parbuckles—the skids and par- 
buckles are reméved, and the gun is then lowered into ita 
place. | 
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With iron carriages, 3 or 4 thin wedges are very necessa- 
ry ; they are laid on the top steps of the carriage in order 
to bring the upper surfaces of the parbuckling skid, and the 
short skid which is placed across the cheeks of the carriage, 
horizontal, and also to prevent the skids from slipping to the 
rear. 

The most easy and expeditious mode of dismounting the 
gun is breech foremost over the trail as in Section 8 ; for 
which purpose a plank and rollers will be required ; but for 
the purpose of exercise it ought also be done by parbuck- 
ling, and would be exactly the converse of the foregoing. 

Should the short skids on which the gun rests after being 
raised out of the carriage, be lower than the levelled ends of 
the parbuckling skids, the ground ends of the last must be 
lifted by 8,10 ; 9, 11, which will bring their carriage ends 
nearer on alevel with the short skids ; as soon as the gun 
has been rolled on the parbuckling skids, their ground ends 
are again to be lowered, or the points of the handspikes may 
be laid on the short skids in order to raise the gun high 
enough. 


SECTION 14. 


TO MOUNT A GUN ON A TRAVELLING 
CARRIAGE BY PARBUCKLING. 


One Non-commissioned officer and eighteen men. 
In addition to the implements enumerated in Section 13, 
there will be required, 


1 fulcrum. 
2 or 3 pieces of short skidding. 
2 double lashings. 


The position of the carriage with respect to the gun is the 
same as in Section 13. 


Ist. When the carriage is unlimbered, 


Take off the right or left wheel—the wheel next the gun 
ig taken off and laid on the ground with pieces of skidding 
placed on the nave to support the axletree, as in Section 6. 
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Place parbuckling skids—the front one is placed by 8, 10, 
close to the breast of the carriage, resting on the cheek ; the 
rear one by 9, 11, is for the moment placed in front of the 
travelling trunnion hole. 


Fix parbuckles—the front one round the axletree, as in 
Section 13; the rear one is made fast round the outer cheek. 


Place the short skids—6 places the front one across the 
firing trunnion holes; 7 turns up the elevating screw, until 
the semelle becomes horizontal; when, assisted by 6, he 
places a short skid across the cheeks, bearing on them, and 
also on the semelle. 


12, 13, 14, 15, each on their respective sides, place com. 
mon quoins on this skid, the flat sides downwards, the butt 
ends bearing on the skid, and the points resting on the bolts 
in rear of the travelling trunnion holes; their upper surface 
will be nearly horizontal; they are to be lashed in this posi- 
tion to the cheeks of the carriage by the above numbers; 6, 
7 place a short skid across the quoins near the butt ends, 
and 9, 11 the end of the parbuckling skid also on the quoin 
and touching the short skid; the foregoing arrangement is 
necessary in consequence of the slope ot the cheeks to the 
rear. 


The parbuckling then proceeds as in Section 13; the wheel 
being replaced as in Section 6, after the gun has been lowered 
into the carriage. 


2d. When the carriage is limbered up. 


The carriage is to be so placed, that the rear of the firing 
trunnion hole should bea little in front of the front part of 
the trunnions. 


The wheel is removed and placed as before. 

The front parbuckling skid is to rest on the firing trunnion 
hole, and bear on the bevelled part of a handspike, placed in 
it by 6, or 7. 


The rear skid is laid on the cheek, just in front of the 
angle where it slopes off towards the trail; 6,7 place the 
short skids just within and touching the parbuckling skids. 

The parbuckling is now proceeded in. 


When the gun is brought to rest on the short skids, and 
the long skids have been removed ; in order to lower the gun 
into the carriage the muzzle must be first raised, and the 
front short skid placed in the firing trunnion holes. 
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3d. When the carriage ts dismounted. 


In this position the axletree rests on the ground, and the 
gun can be mounted with the greatest facility; the skids do 
not require to be longer than five or six feet; the wheels 
are taken off, and put on as in Section 6. ‘The most easy 
and expeditious mode of dismounting the gun is breech fore- 
most over the trail, as in Section 7; but for the purpose of 
exercise, it ought also be done by parbuckling, and would 
be exactly the converse of the foregoing. See remark at the 
end of Section 13. 


SECTION 15, 


TO MOUNT A GUNONA TRAVERSING PLAT- 
FORM BY PARBUCKLING. 


This can be performed two ways. 


Ist. By parbuchling the gun at once into its carriage, 
asin section 13. 


2d. By parbuckling the gun in the first instance on the 
epaulment, and afterwards passing it from thence on tous 
carriage, either on skids or rollers. 


Ist. Vhen the gun is mounted by one operation. 


The same implements are required as in Section 13 but 
the skids must be 20 feet long ; and should their scantling 
be slight, it will be necessary to support them in the middle 
by a trestle. The platform is to be traversed, so as to bring 
it as near as possible parallel to the epaulment, on which the 
parbuckle men are to stand. 


The standing ends of the parbucles are fixed to the side of 
the platform which is opposite to that on which the gun is, 
and laid over the upper surface of the gun carriage. 


The skids are placed, and every other part of the operations 
is the same as detailed in Section 13. 


2d. When the gun is mounted by a double operation, and 
that several guns are to be mounted on the same battery 
they ought all to be parbuckled at the same place on the 
epaulment, and then in succession skidded along the superior 
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slope opposite to their own carriages ; 4 skids will be required 
for this part of the operation. 


A plank should be laid along the crest of the epaulment, 
for the ends of the parbuckling skids to rest on, and thereby 
prevent the work from being damaged. If the gun is to be 
passed from the epaulment to its carriage on skids, it should 
be parbuckled with the muzzle towards the platform ; but if 
on rollers, the breech ought to be towards the platform. 


The skids for this purpose should be 10 feet long, and in 
addition to the implements already mentioned, there will be 
required 2 picket posts. 

l. Pood mallet. 

4. Wedges. 

To parbuckle the gun on to the epaulment. 


Place the plank, skids, and drive pickets—10, 11, who are 
on the epaulment, lay the plank, on the crest of it ; 8,9, 12, 
13, 14, 15 place the parbuckling skids perpendicular to the 
epaulment ; 8.9 the ground ends; the other numbers lift 
them up to 10, 11, who receive and arrange them. 


16, 17 lay the short skids to receive the gun from the par- 
buckling skids ; 18, 19 drive two pickets firmly, a short way 
down the exterior slope of the epaulment, one of them oppo- 
site the chase of the gun, about a foot farther inwards than 
the neck astragal ; and the other opposite the vent field. 


Fiz parbuckles —12, 13 made fast the standing ends of the 
parbuckles to the pickets, and give them to 6, 7 who pass 
them round the gun as usual, and return themto 12, 13; 
they are to be manned by all the numbers except the first 
Six, 


Heave and haul—the gun is brought on to the parapet ; 
and rolled about six or seven feet on to the short skids. 


When the gun is passed to its carriage on skids. 


As 2, 3, 4, 5 are with the gun, which is now on the epaul- 
ment, 12, 13, 14,15 come down and traverse round the 
platform as much as possible towards the parapet ; the trucks 
scotched, and the carriage run up to the front of the plat- 
orm; the gun is to be parallel to it. 


Place the skids—12, 13 place a short skid across the 2d 
step of the gun carriage, with a quoin underneath resting on 
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the stool-bed ; 5,9, 10, 1} place,the epaulment skids; the 
front skid is not to bear on the carriage,it‘is to project about - 
a foot beyond the crest into the work; the breech skid is to 
be placed on the upper step of the carriage, its'end resting 
on the off end of the short skid which has been laid. across 
the 2d step. _ | “ey 

In addition to the wedges for. scotching the gun, when 
skidded into a proper position on the carriage, and as a mat- 
ter of precaution, the parbuckles may be fixed and passed 
round the gun, so that they may check it when 1t is rolled 
from the skids on to the short skid; the parbuckles are 
manned by 8, 10, 16, 18; 9, 11, 17, 19—heare-—2, 3, 4, 5, 
pinch the gun forward, and by degrees it is brought to rest | 
on the short skid, vent upwards ; the skids are now removed 
and the gun lowered into ils place in the usual manner. 


When the gun is passed to its carriage by a plank and — 
rollers, 
In addition to the other implements. 
] plank. 
2 or 3—14-inch rollers. 
4 single lashings, 2 double lashings. 
2 luff tackles. 


The gun and carriage should be perpendicular to the 
epaulment, their axis in prolongation of each other; the 
carriage is run up as close as possible to the parapet by 12, 
13, 14, 15; the trucks scotched as well as those of the plat- 
aati ; the breech of the gun towards the carriage; vent up- 
wards. 


Place the plank, and short skid—drive pickets—fix the 
luff tackles —2,3, 4,5 raise the gun to allow of 6—7 placing 
two high blocks of wood, or the ends of two skids, one un- 
der each trunnion, by which the under surface of the gun 
will be quite clear of the parapet, and leave room for the 
plank to be passed under it; the ends of these blocks or 
skids must be distant from each other a little more than the 
width of a plank, in order to allow of its being passed be- 
tween them; 12, 13 place a short skid across such step of 
the carriage, as that when the plank is shoved under the gun, 
it may be horizontal, and touch and bear equally on the 
short skid, the breast transom of the carriage, and the work. 


6, 7, on thé parapet, pass the plank between the cheeks 
of the carriage to 12, 13, who are on the platform. 
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Place the Rollers—the gun is raised and two fourteen 
inch roJlers placed under it, one of them just in front of the 
second reinforce, the other at the vent astragal; 6, 7 re- 
remove the blocks or skids from under the trunnions, and 
8,9 fix the steadying handspikes ; whilst the foregoing has 
been doing 18,19 drive a picket into the superior slope in 
prolongation of the axis of the gun, and make fast the single 
block ofa luff tackle to it ; 2, 3 pass a double lashing round 
the neck of the piece, and 10 fixes the double block to it. 


14, 15 pass a double lashing through the eye-bolts at the 
trail of the platform, secure its ends by aright knot, and 
hook the single block of another luff tackle to the rope; 11 
passes a single lashing through the breech loop, and hooks 
the double block of the same tackle to it. 


Man the tackles—the Nos. from 11 to 17 man the breech 
tackle; 2,3,4,5,10,18, 19 the muzzle tackle. 


Haul the breech—the gun is to be hauled to the rear until 
the trunnions be over the trunnion holes. 


The tackles are then cast off; the gun raised; the rollers 
and plank taken away; the short skid removed one step 
higher up, and the breech allowed to descend on it. 


The gun is then lowered into its carriage as usual. 


The gun can be dismounted by the converse of the fore- 
going operations. 


SECTION 16. 


TO MOUNT, AND TO DISMOUNT A GUN WITH 
A LEVER AND BOXES, OR BLOCKS OF WOOD. 


One Non.commissioned officer and ten men. 


The principle on which this manceuvre is founded, is that, 
of alternately lifting the breech and muzzle of the gun, and 
placing blocks of wood under it, until it shall have been 
raised as high as required. 
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_ Boxes are preferable to blocks of wood as being much 
lighter and more easy of transport; they are open on one 
side and are of elm, a set consists of the following. 


Length. Breadth. Depth. 
476 i=. oe ea: 12 Of 24 inch plank for sides, 
Boxes (16 .. 16 .. 16 and 3 inch for bottom. 
16... 12... 8 of 23 inch plank. 
.§16.. 8 .. 4 
Blocks 3 16 | 6... 2 
In placing them, one on the top of the other, the grooves 
which are cut from tup to bottom, on their front and rear 
sides, must always be made to coincide. 


The collars are 16 inches long, 5 inches wide, and 5 inches 
deep; they are excavated for about 23 or 3 inches of their 
depth, in order to fit the gun and the edges of the under 
side rounded off. 


Two pieces of girth web, about 17 inches long each, are 
required for each collar, one end of which is nailed to the 
end of the collar, and the other end has a ring attached toit. 


4 pieces of quilting line for the above. Instead of web, & 
leather strap may be nailed to each end of the collar, one 
which has a buckle attached to it. 


Instead of boxes, pieces of plank will answer the purpose: 
but a great number of them would be required, and each 
piece should be a little less in width than the one immedt- 
ately below it, in order that the pile may be more stable. 


“1 round lever of 12 feet. 
4 common handspikes. 


A set of boxes is to be placed by 6, 7, on each side of 
the gun; one set opposite the chase girdle, and the other 
opposite to the first reinforce ring. 


If the gun be in Battery, it must be brought across the 
platform, or else made to point to the rear, for the purpose 
of giving room for the working of the lever. 


The operation is only applicable to garrison carriages. 

Suppose the gun is to be dismounted—on the word pre- 
pare to dismount the gun—z, 3 place the lever about 18 
itches in the bore, and assisted by 8, 9, 10, 11 will at the 
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word lear down—bear down the muzzle, to allow 7, 4 to 
pass a collar under the gun, and fix it 8 or 9 inches behind 
the trunnions. 6, 5 fix another collar in point of the trun- 
nions; it should be so placed, that, a line dropped from the 
rear part of it, would fall clear of the transom and axletree 
of the gun carriage. 1, must be careful to see that the 
midille of the collars coincide with the plane passing verti- 
cally through the axis of the piece. 


When the collars have been fixed, 6 removes the quoin 
and 7 the stool-bed. 


Ease off —the lever is allowed to rise, and the breech of 
the gun will rest on the hind axletree. 


Place the front Boxes—6 places the twelve inch box 
touching the fore axletree ; on the top of it, the sixteen inch 
box, then the eight inch, and if necessary, the four, and the 
two inch blocks, the middle line of all of them coinciding 
with the axis of the carriage ; 7 assists him. 


Bear down—the lever men bear down, assisted by 6, 7, 
each of whom applies a handspike under the breech; the 
guo will be by this means raised out of the carriage, which, 
when clear, is to be instantly run back by 6, 7, until the 
breast transom be under the base ring. 


Place the rear bores—they are placed by 7 assisted by 6 
and arranged in such a manner as to be twoor four inches 
lower than the front set ; they then run the carriage back 
entirely clear of the gun. 


Ease off—the breech is allowed to descend on the rear 
boxes. | 


] gives the word /7ft, when any of the front blocks or 
boxes are to be withdrawn, and then the word /ower, when 
the gun is to be allowed to bear on them; and the word 
bear down, when any of the breech boxes are to be with- 
drawn, and then the word ease off—he will give these words 
alternately, and will direct what blocks or boxes are to he 
removed, or to be put under the gun, so as to diminish the 
height two or four inches at a time. 


When 6 withdraws a block or box, 7 puts in the one 
ordered and vice versa. 
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The lever men are only to lift, or bear down, so much, as 
just to allow the blocks, or boxes, to be easily disengaged 
or to be replaced, and it must be done gently and steadily. 


The upper surface of the lower boxes must always be 


horizontal, and the middle line of both front and rear boxes 
must correspond. 


Tt may sometimes be advisable to lower the guns four 
inches at a time; but it is to be recollected, that when 
raised or lowered too much at one operation, and when it is 
to rest on the rear blocks, the centre of gravity may be 
thrown beyond the blocks, and the gun consequently slide off. 


The placing of the rear collar must depend on the length 
of the gun, the nearer it is to the trunnions, the operation 
will, of course be easier; but, if the rear blocks be placed 
too near the trunnions, the breech may preponderate when 
the muzzle is lifted, and the gun slip off entirely to the rear. 


The operation of mounting the gunis exactly the con- 
verse of the foregoing. 


When it has been raised high enough, and is resting on 
both sets of boxes, 6, 7 run the carriage forward until the 
breast transom be under the breech of the gun, or until it be 
close to the rear set of boxes. The men at the lever then 
bear down the muzzle, and the rear set of boxes is entirely 
withdrawn by 7; 6, 7 then run the carriage up, until it touch 
the front set of boxes; after which the muzzle is allowed to 
rise, and the breech to descend on the hind axletree of the 
carriage. 

The front set of boxes are then removed, and the trun- 
nions will be lodged in their places; the muzzle is then borne 
down, 7 places the stool-bed, and 6 the quoin, and the breech 
is allowed to descend on them. 
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SECTION 17. 


TO RIGHT A GUN MOUNTED ON A TRAVEL- 
LING CARRIAGE WHICH MAY HAVE BEEN 
OVERTURNED,OR IS TOPSY TURVY, OR COM. 
PLETELY TURNED OVER. 


One Non-commissioned Officer and twenty-four or thirty 
Men. 


2 ropes about 72 feet long each. 
1 rope, about 30 feet long for lashing. 
1 par of drag ropes. 


8,9, 10, 11 secure the gun to the carriage by a lashing 
rope, passed round the vent astragal; 2, 3, 4, 5, with their 
handspikes, heaving the breech up as close as they can to the 
carriage. 


Fix the hauling ropes—the standing ends are secured 
round the axletree of the carriage, close to the cheek; the 
running ends are then passed under the gun, and brought 
through between the two lower spokes of the wheel on the 
other side; then up outside of this wheel, one on each side 
of the nave, made to cross each other on the tire of the same 
wheel, and handed over the other wheel, where they are 
stretched ont and manned; 6, 12, 7, 13 do this on their 
respective sides; if 6, 12 secure the standing ends, 7, 13 
pass them through the spokes of the wheel, and hand them 
over both wheels to 6, 12 and vice versa. ; 


8, 9 fix a drag-rope to the trail. 


Prepare to turn the gun over—2, 3 apply their handspikes 
under the wheel that is to be turned over; 4, 5, 6, 7 stand 
to the same wheel to lift it; 8, 9 attend the trail drag rope. 


The rest of the Men are at the hauling ropes. 


Heave and haul—the Men with the handspikes, and at the 
wheel, heave it up; those at the ropes haul; as soon as the 
carriage has been lifted a little, 2, 3, 4, 5, 6, 7 immediately 
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run to assist 8, 9, and prevent the trail from swinging round, 
which 1€ otherwise would do, and might cause an accident. 


The gun is then to be hauled steadily over, until it falls on 
the other wheel, and is righted. 


Although this may be expeditiously performed by twenty- 
four or thirty men, yet, as it causes a great strain on the 
wheels, it should never be resorted to except in cases of ne- 
cessity. 


As the overturning of a gun and carriage, for the purpose 
of exercise, is out of the question, the carriage without the 
gun on it, may be brought into a proper position for the 
manceuvre, by scotching the wheels, fixing ropes to the trail, 
and then turning the latter over like the perch of the devil 
carriage, so as to bring the upper side of the carriage under- 
most ; it is then to be run over the gun, which is supposed to 
be lying vent downwards, and raised by placing skids under 
it, until the trunnions are properly lodged in the trunnion 
holes, and the capsquares keyed. 


The lashing is then to be passed round the carriage and 
gun at the vent field, and the operation proceeded in as be- 
fore. 


SECTION 18. 


TO MOUNT AND DISMOUNT MORTARS ON 
AND FROM THEIR BEDS, 
13 inch.... 14 Men 


LO) seg? erga Be 3 a one Non-commissioned officer. 
8 x9 eesve 4 99 


4 handspikes, 
2 drag ropes. 
Ll wrench. 
1 hammer. 


The capsquares are first removed by 2, 3, 4, 5. 
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The mortar is supposed to be lying vent upwards, breech 
towards the bed, the breast of which is towards the mortar. 


Raise the mortar on its muzzle—G, 7 each hooks or fastens 
a drag rope to the dolphins or if none round the chase ; they 
pass the ends under and bring them up behind the trun- 
nions; and lead both ropes to the front or muzzle of the 
mortar, where they are to be manned by all the numbers ex- 
cept the first four, who will apply their handspikes under the 
trunnions for the purpose of heaving them up; 1 stands with 


the quoin to push it under the breech in proportion as the 
mortar 1s heaved up. 


Hleave and haul—the handspike and drag rope Men act 
accordingly, and bring the mortar on its muzzle. 


Run the bed up—2, 3, 4, 5, with the 13 inch, and 2, 5, 
with the i0 and 8 inch, run the bed up, until its front part 


be within 6 inches of the mortar and fair for the mortar to 
fall into it. 


Shift the drag ropes—the drag ropes are shifted from the 
dolphins or chase to the trunnions, and stretched out to the 
rear, manned as before; 4, 5 place their handspikes across 
the mortar, and under the dolphins, the points bearing on 


the platform ; 2,3 apply theirs under those of +t, 5, the points 
towards the rear. 


Fleave and haul—the whole act together, and the mortar 
will fall on the front transom ; 2, 3 shifting their handspikes 
into the bore as soon as they possibly can, 4, 5 crossing 


theirs under those of 2, 3, in the front of the face of the 
mortar. 


The mortar is then, by the united efforts of the handspike 
and drag rope men, brought into its proper situation; after 
this the mortar is to be brought vertical, for which purpose, 
at the word bring the mortar vertical, 2, 3, 4,5, with the 
13 inch, 2, 3 with the 10 or the 8 inch, each puts the point 
of his handspike as far in the bore as possible, and stands 
ready to lift; 6, 7 with the 13 inch, and 4, 5 with the 10 and 
8 inch, each fastens a drag rope round the small ends of the 
handspikes, and pass them to the rear, where they are to be 
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manned, at the thirteen inch by the Men from 6 to 13, at 
the ten inch from 4 to 7, and by 4, 5 at the eight inch. 


The Men at the handspikes stand ready to heave the muz- 
zle up. 


Fleave and haul—they act accordingly, and the mortar 
will be brought to a vertical position, in order to allow the 
capsquares to be replaced, which are to be put on by the 
Nos. who took them off; 6, 7 put in the quoin. 


DISMOUNTING. 


The mortar is brought to a vertical position, as above de- 
tailed and the capsquares taken olf. 


Fix the drag ropes —6, 7 hook or fasten the drag ropes 
together, and place the junction of the two against the under 
the side of the mortar, close up to the muzzle ring, stretching 
them out to the rear, where they are to be manned as be- 
fore. . 


Heare and haul—they give a smart pull; 2, 3, 4, 5, with 
the thirteen inch, and 2, 3, with the ten and eight inch, 
shoving at the muzzle; the mortar will then be drawn Tothe 
rear and will light on its muzzle. 


N. B.—4, 5 at the ten and eicht inch mortars, will do the 
duties which have been detailed above for 6, 7 at the thirteen 
inch. 


A mortar resting on its muzzle can he slewed by making 
fast a handspike to each trunnion, and heaving on the small 
ends. 


A dismounted mortar lying on a platform or hard surface, 
may be moved in the direction of its axis, by placing a hand- 
spike under and behind each trunnion for heaving, and two 
on each side under the middle of the chase in the position 
for rowing or cross lifting; a fulcrum to be placed under each 
of the latter. 
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SECTION 19. 


TO MOUNT AND TO DISMOUNT HOWITZERS 
AND SHIFT THEM FROM ONE CARRIAGE 
TO ANOTHER: 


10 inch howitzer [8 men \ and one non-commissioned 
8 ,, oP I2 ,, officer. 


] Lever, 12 or 14 feet. 

aorG IN ndspikes. 

2 Fucerins, 

2 prirof Drag-rones, ar \ pair and a parbuckling Rope. 
Qar 3 thick precey of skidding, 

1 Flimmer. 


To raisea \O inch Howitzer on its muzzle. 


The howitzer is supposed to be lying on the ground vent 
upwards. 


Ist. With Drag-ropes. 


Prepare to raise the hreech —4, 5 place the fulcrums, and 
2. 3 apply their handspikes under the button, or under the 
neck of the caseable, 4, 5 double man them. 


Bear down —they act accordingly, and 6,7 place a short 
skill under the howitzer, shoving it as close to the trunni- 
ons as they can. 


Ease off—they then take a fresh purchase and the skid is 
shoved still nearer tothe trunnions ; 2, 3, 4, 5 each takes a 
purchase with a handspike under the base ring ; the breech 
is raised. and 6, 7 shove the skid in still farther, or place a 
second skid on the top of the first, and they thus proceed 
until the breech is raised so high, that the axis of the piece 
forins an angle of 25 or 30 degrees with the horizon. 


Flook Drag-ropes to Cascable —6,7 place the middle of a 
lever or handspike under and across the neck of the casca- 
ble, which they man together with 8,9, 10, Il; 4,5 each 
hooks the end of a drag-rope round the neck of the casca- 
ble, and reund the handspike ; if it be a parbuckle, they 
make a close hitch in the middle of it, and pass it on the 
handspike and neck of the cascable, hauling the hitch 
tauvht ; the ends are stretched outwards to the muzzle and 
the rope manned by 2, 3,4. 5, and the men from J2 to 19; 
they diverge outwards, which prevents the howitzer froin 
inclining to one side or other, when it is being raised. 
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Prepare to raise the Mowitzer on its muzzle—they all 
stand ready. 


Tleare and haul—they all act together: those at the rope 
hauling, and the handspike men heaving up, and the how- 
itzer will be raised on its muzzle; the rope however is not 
to be quitted until the howitzer be perfectly firm; when it 
is about to bear on the muzzle, 2. 3,4, 5 walk in, still hold- 
ing the cascable rope, and steady the breech with their 
hands; 6, 7 withdraw the handspike or lever from the 
cascable, and remove the short pieces of skidding and the 
howitzer is ready for mounting. 


2nd. By means of the Travelling Carriage. 


The first mode requires great exertion on the part of the 
men, but it is more expeditious than the second mode, 
which is however safer and easier. 


The howitzer is supposed to be lying vent downwards. 
The breech is raised as before, anda handspike laid by 6 
across the howitzer, and under the vent field, so that there 
may be space enough for a rope to be passed under the 
piece ; the breast of the carriage is towards the muzzle of 
the howitzer. 


Run the carriage over HMowitzer—This is done by al 
the numbers except the first six ; 18, 19 at the pole, it is to 
be run over the howitzer until the axletree be over the mid- 
dle of the chase; halt—scotch the wheels— 16, i7 do this 
with handspikes. 


If the carriage be limbered up, prepare fo unlimber 8 un- 
hooks the draught chain, 10, 11, 12, 13, 14, 15, 16, 17, 
stand to the trail, 18 and 19 at the pole. 


Unlimber—the howitzer is unlimbered. 


Fix the Guy Ropes—8, 9 each secures a drag rope to 
the trail, and carries the end to the front, when hauled upon, 
they are to be manned by 2, 3,4, 5,6, 7, 8, 9, 10 fixes 
another rope to the trail, and stretches it out to the rear ; 
and then with all the other nnmbers except the first eight 
stand to the trail. 


Lift the Trail—the men at the trail lift, and as it rises 
break off in succession, and man the rear rope ; the men 
at the front. ropes pull the trail up; when it is vertical, or 
rather a little inclined towards the front, Aalt-—the trail rope 
is held well on by the men who manit; 2, 3, 4, 5 steadying 
it by the front one. 


Of 


Whilst the carriage has been preparing for unlimbering, 
6, 7 lay the parbuckle, or a piece of 4 inch rope, on the up- 
per side of the howitzer, in rear of the first reinforce ring, 
cross the ends under it, making the first part of a reef knot, 
which is to be exactly on the under side of the howitzer, and 
bring the ends upwards; when the trail has been brought 
vertical], as already mentioned, the word is given, secure the 
howitzer rope—upon which 6, 7 place a three inch skid, 
or handspike, across the carriage, on the capsquares, behind 
and touching the front capsquare bolts, pass the endof the 
howitzer rope over it, and down inside between the cheeks, 
taking aturn round the axletree, where they are to be re- 
ceived by 8,9 who assisted by 6, 7 haul them as taught as 


possible ; 8,9 bring them from the under side of the cheeks, 
and hold on. 


Limber up—the trail is hauled down, and the carriage 


limbered up; this will cause the breech of the howitzer to 
rise. : 


Unscotch the Wheels —2, 3, 4,5 take a wheel purchase 
with the drag-ropes. | 


Run the Carriage forward—the Carriage is run for- 
ward by all the numbers, which will bring the howitzer on 
its muzzle, 2, 3, 4, 5breaking off from the carriage in time to 
steady the breech ; the howitzer rope is then cast off, and 
the piece is ready for mounting. 


Should the howitzer have had the vent up when raised as 
above, it must beslewed round. 


To mounta 10 inch Howitzer on a travelling carriage. 


The howitzer being on its muzzle, the carriage with the 
capsquares removed, is run up to it, perfectly square and the 
wheels scotched ; it is then unlimbered, and the hail raised, 
precisely as already detailed; when the trunnion holes are 
opposite the trunnions halt, push the howitzer on carriage 
—this is done by 2, 3,4, 5 when the trunnions are com- 
pletely lodged in the holes. 


Pui on capsquares—2, 3, 4, 5do this and key them. 


Take a purchase under the muzzle —2, 3 apply their hand- 


pikes ona fulcrum, and apply the points under the muzzle, 
assisted by 4, 5. 
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Limber up, or heave and haul—they act accordingly ; 
the front guy men coming round to the rear, to haul down 
the trail, and afterwards receive it, with the other numbers ; 
as soon as they can doit, 2, 3 push the points of their hand- 
spikes into the bore, and heave or bear the muzzle up; bat, 
when the trail begins to bear heavy on the men posted toit, 
they will bear down with their handspikes. 


To mount a 10 Inch Howitzer on a garrison carriage. 


The carriage is to be run forward by 2,3, 4, 5, 6,7, 8,9 
but only so near to the howitzer, that when the trail is lifted, 
the highest part of the Iron trunnion boxes may be just 
clear of the trunnions, and the trunnion holes correspond 
with them. 


Scotch the trucks—6, 7 each places a handspike across 
the front and rear of the trucks. 


Prepare to raise the trail.— 6, 7 lay hold of the carnage 
at the trail, 8,9 at the end of the cheeks, and lv, Il, 
between them. 


Lift—the trail is lifted, and when the trunnion holes 
correspond with the trunnions, alt. . 


Push the howitzer on the carrtage.—2, 3, 4, 5 do this 
and the trunnions are lodged in the trunnion holes. 


Fix the drag-ropes—4, 5 each passes a drag-rope round 
the chase of the howitzer, so adjusted that the end comes 
out from the side of the piece ; they then cross them from 
one to the other on the top of the howitzer over the first 
reinforce, hauling them taught and passing them to 6, 7; 
who stretch them out towards the trail, resting on the rear 
part of the cheeks, from which they will prevent them from 
slipping, they will then man them with all the numbers ex- 
cept 2, 3, 4, 5 who place their handspikes on a fulcrum, and 
apply them under the face of the piece as already detailed. 


Hleave and haul---they allact together, and the carriage 
falls upon the trail. 

To dismount a 10 Inch Howitzer from a travelling car- 
ria ge. i. 

The wheels are scotched, the carriage unlimbered, the 


guy ropes fixed, and the trail raised up as_ already ex- 
plained, with the exception that 2,3 each places a hand- 
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spike in the bore, to be double manned by 4, 5, and assists 
in raising the trail, by bearing the muzzle down : the trail 
is to be raised until the howitzer is brought to bear on the 
muzzle. : 


Unkey the cansquares—hook drag-ropes to cascable — 
4, 5 each hooks a drag-rope to the cascable and they stretch 
them out to the front, and man them with 233: 


Haul the howitzer out of carriage, or raise howitzer on 
muzzle—the drag-rope men haul the howitzer out ; if neces- 
sary 10, Il assist them ; 6, 7, 8, 9 at the front guy ; 12, 13, 
14, 15, 16, 17, 18, 19 at the rear guy, stand attentive to 
keep their ropes well checked. 


Lower the trail, or limber up—the men at the front guy, 
assisted by 2, 3, 4, 5, ease off, and as the trail comes down, 
those at the rear guy, move in to receive it ; at the proper 
moment the front guy men hold well on with their ropes ; 
the carriage is then limbered up. 


Run the carriage forward—as before detailed ; should 
there not be alimber, the trail must be held horizontally 
and carriage run back to be out of the way of the howitzer ; 
the trail is then lowered. 


Preparc to lower the howitzer—6, 7 place a skid at such 
a distance from the muzzle, that when the howitzer is made 
to fall, the skid may bea little in rear of the centre of gravity. 


Push the howitzer over —2, 3, 4,5 push tha howitzer to 
the rear, and it will fall on the skid; or it may be pushed to - 
the front and fall vent downwards. 


To dismount a 10 Inch Howitzer from a garrison carriage. 


Scotch the trucks—prepare to raise the carriage.—10, 11 
each hooks a drag-rope tothe eye-bolts on each cheek near 
the trail ; they pass them under the cheeks behind the axle- 
tree, bring them up inside of the cheeks, and hand them to 
12, 13 who stretch them out to the front ; these ropes are 
manned by all the numbers from 12 to 19; 6, 7 lay hold of 
the cheeks of the carriage at the trail blocks ; 8,9 the rear 
of the cheeks, and IO, 11 between them, at the axletree or 
hind transom. | 
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Heave or lift—the men act accordingly, until the trail of 
the carriage is raised, and the howitzer is brought to bear 
on its muzzle. 


Hook drag-ropes on cascable—to be done by 4,5 who 
stretch them out, and man them with 2, 3, 14, 15, 16, 17, 
18, 19; 12, 13 apply handspikes on the cheeks of the car- 
riage and under the breech, in order to disengage the howit- 
zer with greater ease from the trunnion holes. 


Haul out the howttzer, or raise howitzer on muzzle—They 
act occordingly, 2, 3, 4, 5 stepping in to steady the casca- 
ble ; 6, 7, 8, 9, 10, 11 who are at the trail, lower it on the 
ground as soon asthe howitzer is clear of the carriage. 


Run the carriage back—this is done by 6,7, 8, 9. 


Prepare to lower the howitzer—push the howitzer over— 
exactly the same as detailed with the travelling carriage. 


To place an 8 inch Howitzer on its muzzle. 


This is done precisely as detailed for the 10 inch with the 
exception that only four men, viz. 6, 7, 8, 9 man the hand- 
spike under the neck of the cascable ; all the other numbers 
are posted to the dragropes, and when it is about to bear on its 
muzzle, 2,3 step in to steady the breech. When, however, it 
is to be mounted on a travelling carriage it being shorter than 
the 10 inch howitzer, its muzzle will not touch or bear on the 
ground, until the trail, when raised, is brought beyond the 
vertical position tothe front, which would prevent the how- 
itzer, when dismounting it, from being hauled out, or when 
mounting it, from being properly lodged or secured in the 
trunnion holes, in order to raise the muzzle, it must there- 
fore be made to rest on the points of two handspikes placed 
on the ground in front of the muzzle by 2,3 in a direction 
parallel to each other, and to the axis of the piece. As 
the muzzle will not however rest fair on the handspikes when 
placed on them, the word is given incline the brecch to 
right, and then to left-2, 3, 4,5 move the breech accord- 
ingly, and 2,3, arrange the handspikes so that the muzzle 
may be fairly on them, and the howitzer he vertical. 


To mount an 8 inch Howitzer on a travelling carriage. 


The howitzer resting on its muzzle; the carriage with the 
capsquares removed, is run up perfectly square by all the 
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numbers except the two first, 12,13 at the pole and the 
wheels scotched by 6, 7. 


Prepare to unlimber—8 unlocks the draught chain. 


Unlimber—8, 9 fix the front guys and stretch them out 
to the front; 10 fixes the rear guy; they then all post them- 
selves to the trail. 


Lift the trail—they act accordingly, and as the trail 
rises the front guy men, 2, 3, 4,5, 6, 7 run to their ropes 
and pull it up, and as itis about becoming vertical the rear 
guy men, 8,9, 10, 112, 12, [3, break off, and man their 
rope ; when in a proper position, Aalt. 


Push the howitzer on carriage—to be done by 2, 3, 4, 5. 


Put on capsquares, take 2 purchase under muzzle, lim- 
ber up—all precisely as detailed for the 10 inch howitzer. 
To mount an 8 inch howitzer on a garrison carriage is per- 
formed, precisely as with a 10 inch, and the saine numbers 
perforin the same duties. 


To dismount an 8 inch Howitzer from a travelling carrt- 
age, 


The wheels are scotched, the carriage unlimbered, the 
guys fixed, and the trail raised precisely as for mounting the 


howitzer ; 2, 3 each placing a handspike on the bore, and 
bearing down. 


When the trail is nearly becoming vertical ; place hand- 
spikes for muzzle—this is done by 2, 3, and the muzzle of 
the howitzer bears on them. 


Unkey capsquares, hook drag-ropes—4, 5 hook drag- 
ropes to cascable, and with 2, 3, man them. 


Haul howitzer out of carriage—they act accordingly, 
and the howitzer rests on its muzzle; they then fall into 
the front guy ropes. 


Lower the trail, or limber up—run carriage back—lower 
the howitzer, or push the howitzer over—done precisely as 
with a 10 inch. 


_ Todismount an8 inch howitzer from a garrison carriage, 
is performed exactly as detailed for a 10 inch howitzer. 
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Howitzers can be shifted from one carriage to another in 
the same way as guns, always making use of the plank ; yet, 
the operation is so long and troublesome, that when it 1s 
employed, it is solely for the purpose of drill, and for in- 
struction in the application and use of the handspike. 


The mode therefore to be followed is to dismount the 
howitzer from one carriage, and then mount it on the other 
in the manner above directed. 


When the trail of the travelling carriage is raised, or when 
it is vertical, and in order to keep it steady, it may be found 
advantageous to drive a picket in front, and one in rear, 
about which a turn or two is to be taken with the guys, 
easing them off, or hauling on them, according to circum- 
stances ; and when the trail is in a proper position, making 
them fast to the pickets, thus keeping it steady. 


SECTION 20. 


DIFFERENT MODES OF MOUNTING GUNS. 


Ist. To mount a heavy gun, making the trail serve asa 
lerer. 


The gun is supposed to be lying on the ground vent 
upwards ; the breech raised as high as possibie, by placing 
skids or blocks of wood under the second reinforce, just be- 
hind the centre of gravity ; a large skid about six anda 
half feet long, and six and a half or seven inches square, 18 
to be placed under and across it, at about 8 inches from the 
base ring, and secured to the breech by a strong lashing. 


The carriage is then run forward until the wheels touch 
the skid, which is to be well lashed to the felloe of each wheel 
the skid being horizontal, the wheels scotched. 


Guys are fastened to the trail of the carriage, which is 
then to be raised vertical in which position itis to be stea- 
dily kept, whilst a skid of the same dimensions of the former 
is laid on the tire of the hind part of the wheels, as high up 
as possible, that is, untilit touch the under side of the 
cheeks of the carriage ; in this position itis to be lashed to 
the fellies of the wheels precisely as the other skid was. 
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The wheels are now unscotched, and the trail of the car- 
riage hauled down, until it bears on the ground, this will 
raise the breech of the gun, 


The wheels are again to be scotched, the trail raised, and 
the rear skid cast loose and shifted, and fastened to the wheel 
as before, a twenty inch roller is placed in the trunnion holes, 
and a thirly-six inch roller held aeross the cheeks of the 
cairlage behind the trunnion holes, on which the reinforce 
of the gun is to be received. | 

The trail is then hauled down which will raise the gun 
higher, and bring the trunnions nearly over the trunnion 
holes, and bearing on both rollers; the skids are unlashed, 
the gun pinched back if necessary, and lowered into the 
carriage. 


Should the number of men not be sufficient to haul the 
trail of the carriage easily down, asmall skid should be 
lashed under the cheeks near the trail, and a lever or beam 
of wood placed on the trail transom, the point or end of which 
is to be securely lashed tothe middle of this skid ; it is also 
to be lashed to the trail ring ; the guy ropes are to be fasten- 
ed to the endof the beam, by this means the length of the 
Jever is much increased. 


When the trail is being raised, or when it is vertical, and 
in order to keep it steady, it will be found advantageous to 
drive a picket in front, and one in rear of the carriage, about 
which aturn or two isto be taken with the guys, easing 
them off, or hauling on them according to circumstances, 
and when the trail is in a proper position making them fast to 
the pickets, thus keeping it steady whilst the men are lash- 
ing the skids, &c. this mode of mounting a gun is however 
apt to strain the wheels very much. 


2nd. To mount a gun over the trail of a travelling car - 
riage, using the naves ae windlasses. 


The position of the gun and carriage, with the rollers, &c. 
is precisely as detailed in Section 8, for mounting it with luff 
tackles ; instead of which, however, ropes are used, — 


Two pickets are to be driven behind the trail of the car- 
riage, touching the hind part of the hind transom, and close 
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to the inside of each cheek ; the heads ought not to project 
above the upper surface of the cheeks. 


The breast of the carriage is raised, by placing two props 
under the cheeks, their upper ends touching and bearing oa 
the front of the axletree, the ground ends having a small in- 
clination to the front ; from their position, and from the secu- 
rity afforded by the pickets at the trail, the carriage is kept 
very steady, the props should not be longer than to raise the 
wheels about one, two, or three inches from the ground. 
Two men witn a parbuckle or stout rope, makea large clove 
hitch in the middle of it, and put it on the button of the 
piece; two others then pass a skid about six feet long 
through the hitch between its lower part, and the under side 
of the neck of the cascable; the hitch is to be hauled well 
taught so as to bind the skid firmly to the neck of the cas- 
cable; the rope is then laid out on each side of the gun 
along the skid, and a second hitch taken round the skid 
about eighteen inches from the base ring, or just opposite 
the middle between the tire of the wheel, and the shoulder 
of the spoke ; therope being well tightened, the skid to be 
horizontal. 


The ends of the rope are then led to the nave, and 
passed twice round it going over the nave, down in 
front, then under it and to the rear, then over it again, and 
so on for another turn, bringing them to the front where 
they are to be held on by two men ; the steadying handspikes 
are now fixed. 


Handspikes are then applied between the spokes of the 
wheels and under the cheeks, in the position for running the 
carriage up ; and two men will assist in heaving the gua 
forward, by applying handspikes under the breech skid ; they 
must all heave equally together, without jerking. 


The operation is then proceeded in, and is exactly as de- 
tailed in Section 8. 


3d. To mount a gun over the trail of a trarelltug car- 
riage by making the carriage move forward. 


Every arrangement, with regard to the position of the 
gun and carriage, the skid fixed to the neck of the piece, and 
rope passed round the naves of the wheels, is precisely a 
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detailed in the second case; when the handspikes are ap- 
plied to the wheels, to move the carriage forward, the 
breech of the gun must be heaved up, in order to keep it 
clear off the ground, and make it bear on the roller. 


Drag-ropes are hooked to the breast of the carriage, for 
hauling it forward; or the felly purchase may be taken, 
stretching the repe out to the front over the tire of each 
wheel. 


The operation is now proceeded in, as detailed in the 
second case. 


4th_— To mount a gun onits carriage by means of an- 
other gun already mounted, The gun is supposed to be 
lying on the ground ona skid; the carriage on which it is 
to be mounted, is placed behind it with the breast towards 
the breech. ‘Ihe carriage by which it is to be mounted, and 
on which there is a gun already, is to be in front of the dis- 
mounted gun, with the breast towards the muzzle of the 
gun. 


The mounted gun is then run over the dismounted one, so 
faras that the muzzle astragal of the former be over, or a 
very little behind, the centre of gravity of the latter; a 
piece of eight or nine inch skidding is then placed under 
each wheel, in orcer to raise the carriage as much as possi- 
ble; or two trenches dug for the wheels of the carriage on 
which the gun is to be mounted, in order that the breast of 
this carriage may be brought sufficiently low, to allow it to 
pass under the trunnions of the gun. 


The mounted gun is then elevated as much as possible, 
and a strong lashing passed three or four times round the 
breech and the checks of the carriage, tightening the turns 
with a racking stick ; a lever or skid is then fastened to the 
trail of the carriage, as in the first case. 


The trail is then lifted, until the under part of the swell 
of the muzzle of the mounted gun touch the upper surface 
of the dismounted one; the trail ought here to be propped 
by placing a handspike under each cheek, and one under the 
centre transom, sloping a little from the carriage towards 
the rear. 


Three or four turns are then taken with a strong lashing 
round the mounted gun, just behind the swell of the muz- 
ale, and round the dismounted one, at the centre of gravity, 
frapping together the returns of the rope between the guns. 
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The trail of the carriage is then hauled down, which will 
raise the dismounted gun nearly enough to allow of its being 
lodged in its own carriage, which is now to be ran forward, 
as far under the gun as possible; the trail of this carriage 
is then raised, which will allow of its being run under the 
gun, until the trunnion holes be under the trunnicns; the 
trail of the other carriage is then allowed to rise, and the 
gun will be lodged in its place. 


When the gun is mounted by the foregoing mode, it is 
always preferable that it should be of a less calibre than the 
one which is already mounted. 


TACKLES, INCLINED PLANES, PLACING GUNS 
ON TOWERS, OR GETTING THEM UP THE 
SCARPS OF WORKS, EMBARKING, DISEM- 
BARKING, CRANES, DERRICKS, &e. 


SIECTION 1. 


REMARKS, DIRECTIONS, AND GENERAL DU. 
TIES OF THE MEN, 


No regular words of command can be eid down for the 
operations ; all must depend on local circumstances ; nor is 
it possible, except within certain limits, to assign distinct 
and invaria'le duties to every individual, as with a regular 
machine. 


When capstans are employed, the men for each capstan 
are to be numbered by themselves; they drive the posts, 
and fssten the capstans to them, pass the falls round the 
barrels, and make every necessary arrangement, Six men 
at least are required for every capstan; four of them, viz. 
2,3, 4.5 for the capstan bars, and two to hold on the fall, 
one of whom, 6, eases off when ordered to do so, the other, 
7, coils it up as it comes off; 2, 3,4, 5 drive the post for 
the capstan and lash it to it. 


Sometimes the fall requires to be shifted lower down the 
barrel of the capstan; when this is the case, the word halt, 
or avast heaving, is given, and the wheels of the gun car- 
riage must be chocked, on the word chock or scotch the wheels 


— when this is done, the word shift the fall is given, which 
is to be followed by that of Aeave away.. When the fall is 
tobe stoppered, the word is given halt, or avast hearing, 
and then stopper the fall, and when stoppered, ease off, or 
slack off the fall, and the weight is allowed to bear on 
the stopper; the necessary alteration having been made, 
heave or haul away—when the stopper gets slack, and the 
fall acts on the gun or weight, cast off the stopper. 


When tackles are used, and the blocks approach too near 
to each other, or are block and block. the word ha/t is civen, 
to be followed by that of fleet the blocks, or overhant the 
tackle, or take a fresh purchase, and when separated toa 
proper distance, heave away, or haul away. 


A great deal of machinery is dispensed with, by using 
whip or luff tackles instead of capstans, but in this case, 
Jonger time, and more men will be required for the opera- 
tion. 


In heaving or hauling, if all are to doso, the word is 
heave or haul away: but if this is to be done by a particular 
‘rope only, the rope is to be mentioned previously to giving 
the word. 


In parbuckling, if the gun requires to be muzzled, the 
word 1s given Aadt or avast hauling —breech parbuekle hold 
on, or check the breech, to be followed by that of, muzzle 
the gun, or haul on the muzzle parbuckle—when the gun is 
brought into a proper position, Aalt, or avast heaving, and 
then, haul away of all. 


Sometimes instead of muzzling the eun the breech js 
eased off; in this case the words of command are Aalt,or 
avast heaving, muzzle parbuch/e hold on, oy check the 
muzzle, to be followed by pinch the breech back, and when 
the gun is in a proper position, Aau/, or heave away of all. 


One Non-commissioned Ofiicer and 12 men, the number 
assigned for each manceuvre, is the number which is requir. 
ed for making all the necessary and preparatory arrange- 
ments, and will be sufficient to perform some of the opera. 
tions, but in most instances additional men far pulling and 
hauling will be required. ‘The following are the general 
duties of the men, which have been so distributed as to 
render the detatls of the manquvres very easy to be're- 
membered, and this general disposition has only been depart- 
ed from in two or three instances. 
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When handspikes are employed, 2, 3,4, 5 have charge of 
them, and if necessary, 12, 13, 14, 15 when there are more 
than 12 men. 


6, 7 manage the rollers. 
8, 9 steady the gun. 


10, 11 fix the muzzle and breech ropes; or muzzle and 
breech tackles, when the gun is moved backwards and for- 
wards ; they reeve the main tackle of the sheers. 


6, 7, 12, 13 reeve tackles, with the exception of the falls 
or main tackles of the 24 pounder crane, which are reeved 
by 2. 3, 4, 5; and those of the sheers which are done by 
10, 11. 


2, 3 sling the gun, stopperand unstopper the fall, secure 
leading block to the foot of sheers; fix breech and muzzle 
guys when these are employed ; but when the gun is brought 
into or taken out of an embrasure, 6, 7 sling it, and fix 
muzzle and breech guys. 


4, 5 except with sheers, secure the leading blocks ; make 
cats paws or fix selvagees. 


G6, 7 fleet blocks, and hook moveable blocks to selvagees, 
C. 


8,9, 10, 11 shift skids. 


12, 13 drive posts, and secure standing ends of falls or 
tackles to them, and attend to the running ends. They all 
assist in pulling and hauling, when not required for other 
duties. 


If only one luff tackle be used 6, 12, or 7, 13, reeve it ac- 
cording to the side; but though there may be only one fall 
or main tackle, yet the application of two luff tackles will 
facilitate the operation; for when it is nearly requisite to 
shift the luff tackle the men are hauling on, the other luff 
tackle is to be applied, which will render the stoppering of 
the fall unnecessary; but then four additional men will be 
necessary fur the operation. 


When the evn is used as sheers, or when sheers are work. 
ed with the gyn windlass, which are the simplest and best 
modes of proceeding in confined situations, as on the para- 
pet, or on the tops of towers, the duties of the men are ex. 
actly the same as at the gyn exercise; 2,3,4,5 have the 
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levers; 6,7, 8,9 hold on the fall; 10, 11 sling the gun, 
and fix muzzle, and breech guys when necessary. 


But the manceuvres are dissimilar, and in three or four in- 
stances what may be done by a particular number in one 
manceuvre is perhaps done by another number in the next ; 
nor was it possible to obviate this without adding to the num- 
ber of men for the preparatory part of the operation, and 
consequently making the exercise more complex. 


SECTION 2. 
TACKLES. 


Tackles are indispensable in the service of the Artillery. 


The fall is the name given to the rope of which the tackle 
-1s composed ; that end of it which is fixed to the block is 
called the standing part, or end—the other which is pulled, 
or hauled on by the men, is called the running part, or end ; 


and the parts which pass from one block to the other is 
called the resurns of the fall. 


The frictton of the pully is very great, particular atten- 
tion must therefore be paid, that all the turns or Ain/s of a 
rope be taken out before it is made use of, and it should 
enter easily into the grooves of the sheaves. 


In the operations of Artillery, friction is of use in the gyn, 
in the capstan, and other similar machines; for by passing 
the rope two or three times round the axle or windlass, a 
very small force applied to one en‘ of a rope will be sufficient 
to resist a very great weight acting on the other end. 


The men who take hold of the rope to draw or pull, ought 
-tohaul together, and place themselves in a right line, in 
order that they may not mutually destroy their force. 


The most advantageous position for men to pull in, is down 
a slope, or in a descending direction, for in this case, to the 


force exerted by the muscles, is to be added to the weight 
of the man. 


ComMBINATION OF PULLIES. 


A single fixed pully is called a whip, and in this, the 
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power, on account of the friction must bea little greater 
than the weight, in order*to raise It. 


A whip upon whip is a greater purchase, and is formed by 
fixing to the fall of one whip, the block of another whip, one 
end of the fall of which is attached to a fixed point, and the 
power to the other end. 


These two single blocks will afford the sama purchase as 
a tackle having a single and double block, and with much 
less friction. 


It may be here observed, that, an ascending, or a descend- 
ing direction of the power, may be changed into a horizontal 
one, without in any degree altering the proportion between 
the power and the weight, by passing the running end of 
the fall through a single block, attached where most conve- 
nient. This block is called a leading block. 


The combination of two single blocks, is called a gun 
tackle purchase. 


A luff tackle, consists of a double and a single block. 


A tackle composed of two double blocks is generally used 
as a gun tackle for very heavy guns. 


If the moveable block of a tackle be strapped with a tail, 
it is called a farl or jigger block, and the tackle, a fa// or 
jiager tackle—a block with a hook strapped to it, and at- 
tached to a selvagee, answers the same purpose. 


A runner tackle, is the same as a luff tackle applied to 
the end of a large rope, which is called a runner, and which 
is rove through a single block, attached toa fixed point, or 
toa body that is to be moved or raised; the standing end 
of the runner being secured to another point. 


SECTION 3. 


TO GET HEAVY GUNS UP STEEP ASCENTS. 


When the ascent is steep, andin fortified places where 
the space for working in is often confined, it will be neces- 
sary to make use of tackles, or of capstans. 
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In common cases, one Non-commissioned Officer and 12 
men will be sufficient to make all the necessary arrange- 
ments; any additional men are solely required for pulling 
and hauling. 


Ist. When the gun is dismounted—it must be par- 
buckled, for which purpose there will be required. 


2 parbuckles of 4 inch rope, each more than double the 
length of the ascent ; when short two or more must be bent 
together, 


2 posts. 
1 maul, or mallet. 
4 pieces of skidding. 


4 handspikes and perhaps some tackles, but this must de- 
pend upon the strength of the detachment. 


The standing ends of the parbuckles are to be secured to 
the posts driven in the top of the slope. 


As soon as the gun is clear of the two lower skids, they 
are to be taken up, and placed parallel to and touching the 
upper ones, and overlapping them about three or four 
inches. 


2, 3, 4, 5 have the handspikes as usual. 
8, 9, 10 11 shift the skids. 


12, 13 drive the posts for the standing ends of the par- 
buckles ; 6, 7 pass them round the gun, and return them to 
12, 13, who attend to the running ends; a sufficient num- 
ber of men for hauling are then posted to the parbuckles. 


2d. When the gun ts on a carriage, skidding is unneces- 
sary; but in this case there will be required two 10 or 12 
inch single blocks, and two lashings to secure them to the 
carriage ; snatch blocks are most convenient for this purpose; 
and whenever tackles are applied to the parbuckle or hauling 
ropes which are attached to the carriage, two selyagees and 
two or four single lashings. 
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2, 3 attach the blocks to the axletrees, and together with 
4, 5 assist if necessary, with handspikes, to clear the car- 
riage from obstructions ; they chock the wheels. 


4,5 when tackles are employed, make cat’s paws or fix 


selvavees, 


6, 7 pass the hauling ropes through the blocks at the 
axletree; when tackles are employed, they fleet the blocks, 
Or overhaul the tackles, and hook them to the selvagees; they 
together with 12, 13 reeve the tackles. 


12.13 drive the posts, secure the standing ends of the 
hauling ropes to them, and hand the running ends to 6,7 
who pass them through the blocks which are attached to 
the carriage, and return them to 12, 13, who attend to the 
running ends ; when tackles are employed, they secure the 
fixed blocks to the posts, and manage the running ends of 
the falls. 


3d. When capsians are used, the following implements 
will be required. 
2 hauling ropes, or falls of 4 inch rope. 
2 crab capstans with lerers, 


2 lashings of 4 inch rope, each 7 fathoms long, to secure 
them to the pusts. 


4 posts. 

2 mauls, or mallets. 

5 or six handspikes. 

1 limber, or any carriage will do. 

4 single 12 inch blocks. 

4 lashings of 3 inch rope, each 2 fathoms long. 
] hammer. 


2 or 4 wedges or chocks. 


If a preventer be used, an additional fall post, block, aa! 
lashing will be required. 


The posts to which the standing ends of the fallz and th 
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crab capstans are secured, must be solidly fixed in the 
ground ; should the soil-be loose more posts will be requir- 
ed. Small anchors make good hold fasts for capstans. 


Two or three spades, with some pick-axes, and a couple of 
earth rammers, may therefore be necessary. 


The limber or carriage is brought to the top of the slope, 
the hind part towards the slope, and the wheels chocked. 


Two posts are driven twenty or twenty five feet distant 
from the limber, opposite to the shoulders of the axletree; to 
these the standing ends of the falls are made fast. Should 


there be a preventer fall, the post for it is to be driven be- 
tween them. 


Two posts are then driven, or anchors laid down for the 
capstans ; one of them about fifteen feet distant from the 
posts already driven, and the other about twenty five or 
thirty feet, and about four or five feet on each side of the 
prolongation of the middle line of the limbers. 


The two leading blocks are made fast to straps or lashings 
passed round the upper fellie of the wheels. 


The other blocks are made fast to the axletree of the gun 
carriage, between the cheeks and the naves of the wheels. 
If there bea preventer block it must be attached to the 
middle part of the carriage. | 


When the capstans are worked, the falls bear much on 
the leading blocks, and the wheels are apt to turn round ; to 
obviate this, a handspike is passed between the spokes of 
each wheel, and bearing on the upper surface of the limber ; 
or they may be secured by guys, attached to the lower part 
of the wheels, and tothe posts for the falls. 


The falls are to be arranged as follows: 


The standing ends are secured to the posts which have 
been driven for them ; they are then passed under the axletree 
of the limber, and carried down the slope; the ends are 
passed from below upwards, through the blocks attached to 
the gun carriage, then led through the leading blocks at the 
limber, and from thence to the capstans, taking two or three 
turns round the barrel, and laid out for holding on. 


The gun is supposed to have been brought by a party to 
the bottom of aslope, and ready for the immediate com- 
mencement of the operation; if necessary the limber is 
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brought to the top of the slope by all the men, where it is 
placed by 6,7, 8, 9; 6,7 scotch the wheels. 


2,3 attach the blocks to the axletree of the carriage, 4,5 
fix a leading block to the upper fellie of each wheel of the 
limber, and pass a handspike through the spokes from one . 
wheel to the other. 


6, 7 pass the falls through the leading blocks, and the 
blocks attached to the carriage. 


12,13 drive posts and secure standing ends of falls; receive 
the running ends from 6,7, and pass them round the barrels 
of the capstans, assisted by 10, 11. 


The whole of the men fix and arrange the capstans, the 
odd numbers being told off to one capstan, and the even 
numbers to the other. 


Unless there should be more than twelve men, if during 
the operation anything is required to be done about the gun 
carriage or the limber, a sufficient number of men should be 
taken from the capstans. When there are more than twelve 
men, the additional men should be posted to the capstan bars. 


The gunis also to be brought up the slope limbered up, a 
limber being taken from another gun. If there be only one 
capstan, the leading block is to be attached to the middle of 
the axletree of the limber, so as that the fall be just clear of 
the underpart of the axletree. 


SECTION 4. 
Sheers. 


The legs or spars for sheers, ought to be from 18 and 20, 
to any number of feet in length, and from 5 to 10 and 12 
inches in diameter at their butt end, both of these dimen- 
sions depending on the nature of the operation to be perfor- 
med; the longer the spars are, the greater will be the effect 
produced. 

Sheers erected on the sea-beach must always be of a large 
size, and placed so far in the water, that a boat with a heavy 
gun in it can float under them. 


Small sheers in such cases can only be used when the wa- 
ter is smooth and there is no swell. 
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According to the nature of the operation, sheers when 
raised may be perpendicular, or they may be made to incline 
forward or backward. | 


Should it be to mount a gun, they may be perfectly up- 
right ; but should they be employed to raise gurs on the 
ramparts of a fortification, they must, if possible, have such 
an inclination forwards, as that when the gun is being raised, 
it may not rub against the escarp. 


The greater the inclination of the sheers, the greater will 
be the strain on the guy which supports the top, and a pre- 
venter guy 88 & precautionary measure may sometimes be 
advisable. 


By removing its prypole the gyn can be used as sheers, 
but, in this case, a piece of wood, about 5, or 6 inches long, 
similar in every respect to the top of the prypole, must be 
placed in the collar or shackle, and the bolt passed through 
it and the cheeks. When the operation of placing guns on 
the parapet can be performed by the gyn used as sheers, it 
ought to be done, though it is much more tedious than when 
acrab capstan is employed ; it is particularly useful on the 
top of a tower, where there is always considerable, and often 
great difficulty in leading the fall of the tackle from the foot 
of the sheers to the capstan. 


When the gyn is used as sheers, the levers employed 
ought to be similar to those of a sling cart, with a whip at 
the small ends; this ebviates the necessity of the men 
mounting on the windlass, which is supposed to have a pawl. 


The above application of the gyn is attended with this 
disadvantage, that the lower eross bar prevents the gun from 
being brought breech foremost into the work, and therefore, 
the gun, when raised, must be laid in a direction parallel to 
a line drawn from the foot of one cheek to that of the other 
and made. to touch them, in order to bring the weight as 
far inside as possible from the edge of the parapet. ‘I'o ob- 
viate this inconvenience. the lower cross bar may be remov- 
ed, and to prevent the cheeks from opening out, a rope may 
be Lenary round the cheeks from one to the other, as close 
under the windlass as can be done without interfering with 
the working of the levers. 


When they are tong enough for the operation, the cheeks 
of the gyn without the windlass, or two prypoles, may be 
used in every respect as sheers, and will save a great deal 
of lashing at top. 
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When there is no capstan, and circumstances require that 
the weight be raised higher than can be done by the gyn 
used as sheers ; the sheers composed of spars of a sufficient 
length are tobe put upas usual. and in order that the gun 
may be raised with fewer men, two or three strong spars 
are to be lashed horizontally across the cheeks of the sheers, 
aud to these the cheeks of the gyn are to be lashed, the 
tackle fall led to the win‘llass, and the gyn worked. In this 
case, the lower cross bar of the gyn may be removed; this 
is the best way of proceeding when the gun is to be placed 
on the topof atower, where, in general, there is not room 
for acrab capstan. 


In order to prevent the feet of the sheers or of the gyn 
from sinking, when on the parapet, they ought tobe made 
- to rest on trucks or on slabs of wood, having an excavation 
in them for the reception of the feet; and to prevent the 
feet from slipping, they ought to be secured by ropes to 
posts driven in a proper direction. 


The greatest attention is to be paid, that, the posts to 
which the guys, crub capstan, &c. are made fast, be properly, 
and very solidly fixed and driven into the ground. When 
the soil is light and soft, additional posts must be used. 


The gun may be raised either by the men walking away 
with the fall without stopping, or it may be raised hand over 
hand; when there are not men enough, a crab capstan may 
be used ; or a whip, or a luff tackle may be applied to the fall. 


When the gun is lowered, a turn or two may be taken with 
the fall round a post, very solidly fixed in the ground, and 
the fall eased off or slacked off. 


The following are the stores and implements required in 
ordinary cases, recollecting that, the length of the guys and 
runners must depend on the distance from the sheers of the 
posts to which they are to be made fast. 


2 Spars of 35 or 40 feet long. 
1 Lashing for top of sheers, 2 anda half inch rope, 7 


fathoms long. 


1 Sling for upper block or tackle fall, 5 inch rope, 3 fa- 
thoms long. 


4 Lashings for securing feet of sheers, 3anda half inch 
rope, each 3 fathoms long. 


4 Posts for these lashings. 
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1 Back ruuner guy, 4 inch rope, 30 fathoms. 

1 Post for ditto. 

1-12 Inch single block for ditto. 

1 Lashing for ditto, 2 and ahalf inch rope, 2 fathoms. 
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1 Fall for ditto, 2 and a half inch rope, 45 fathoms. 


1 Lashing for upper block, 2 and ahalf inch rope, 2 fa- 
thoms. 


1 Fore runner guy similar to the above. 
Uf preventer guys are used, 2o0r 4 will be required, ac- 


cording to circumstauces, together with Posts, 
1 Gyn tackle complete, with fall of a proper length of 3 


and a half inch rope. 
1-12 Inch leading block for ditto, a snatch block is most 
convenient, 


1 Lashing for ditto, 2 and a halfinch, 3 fathoms. 


1 Gasket for stoppering the fall, 3. anda half inch rope, 
2 fathoms tong. 


1.34 inch rope, 2} fathoms, for slinging the gun. 
Spun yarn for mousing and seizing, 6 fathoms. 
If the weight raised be very considerable, a single brass 


sheaved gyn additional block may be fixed to the top of the 
sheers, and the triple block hooked to the gua sling. 


If the sheers be erected cver an embrasure, there will be 
required 14 platform planks (o cover the embrasure to enable 
the men to move about. 


1 crab capstan with bars. 

1 post for ditto, an old anchor is best. 

1 lashing for ditto,4 inch rope, 7 fathoms. 

2 mallets. 

3 spades, or mamoties. 

3 pickazes. 

6 handspikes. 

If instead of the capstan, tackles be used, there will be re- 
quired, | luff tackle complete, fall 2$ inch rope, 45 fathoms. 

1 selvagee. 

1 post. 
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1 lashing, 2} inch, 2 fathoms, 


By using two luff tackles the work can go on without in- 
terruplion. 


The number of men necessary for the operation must al- 
ways depend on situation and circumstances. When the 
ground is level, twelve men and a non-commissioned officer 
will be sufficient to prepare every thing, and to raise the larg- 
est sheers which can be required in the artillery service ; 
generally speaking their duties will be as follows : 

2,3 drive the posts for the foot ropes, and secure the feet 
to them with lashings; they assist to raise the top of the 
sheers, and lash the leading block to the foot ; they fix the 
gaskets and stopper the fall; sling and unsling the gun. 

4, 5 lash the spars together ; fix the fore and back guys or 
runner, and block at top; if there be no spare men, they as- 
sist 2,3 in raising the top of the sheers. 

6, 7 assist 4, 5 in lashing the top of the sheers ; place the 
sling for the main tackle across the crutch ; ifthey are raised 
by the fore gay, they haul on it, and, if by the rear guy, they 
lift at the top of the sheers. 

8,9 drive the posts for, and prepare, the front guy; if 
raised by this guy, they haul on it; but if by the rear guy, 
they lift at the top of the sheers ; they attend the fore guy; 
but if the ditch, or any obstacle intervene between the sheers 
and the post for the fore guy, as would be the case when 
erected on a parepet, two men must be detailed for this pur- 
pose alone, quite unconnected with those who work the sheers. 

10, 11 reeve the tackle, hook the upper block to the sheers ; 
lift at the top of the sheers, if raised by the fore guy, but, if 
by the back guy, they man it. . 

"12, 13 drive the post for the back guy ; and if the sheers 
be raised by that guy, they haul on it, and attend to it; if 
raised by the fore guy, they lift at the top of the sheers ; 
they attend the rear guy. When the men who lift the top 
of the sheers can no longer do so with effect, they will break 
off and man the guy by which the sheers are being raised. 

The sheers may be raised either by the fore or the back 
guy, according to circumstances. When every thing is 
ready raise the sheers —when they are in the right position 
halt—make fast the guys—8, 9—12, 13 do this. 

It is only at the first that the great effort is required ; 
after the top has been raised seven or eight feet from the 
ground, the operation is easy ; but should the sheers be 
large, twelve men will have great difficulty to raise them 
without a crab capstan or a luff tackle, or 8 whip upon whip. 
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Machines for Mounting and dismounting continued. 


These implements are also required for raising the gun. 

When the sheers are raised by the capstan, the first six, 
or the last six numbers, according as it is raised by the back 
or by the fore guy, place it and work it; the others lift the 
top of the sheers. 


When the gun is raised by the capstan, all the numbers 
except 2,3 manit ; 2,3 stopper the fall; but should their 
services be required at the capstan, 1 stoppers the fall. 


With a luff tackle or whip upon whip, 6, 7, 12, 13 reeve 
the tackles ; 4, 5make cats paws or fix selvagees ; 6, 7 fleet 
the blocks, or overhaul tackles, or hook them to selvagees ; 
12, 13 secure the fixed blocks and attend to the falls ; 1 
stoppers the fall of the main tackle; the whole of the men 
are posted to the tackles. 


When sheers are worked with the gyn windlass, the gyn 
ig put together without the prypole. 2, 3, 4,5 lash the upper 
spar, and 6, 7, 8, 9 the lo wer spar, across the cheeks or legs 
of the sheers , should there be a third spar, it is to be lashed 
by 10, 11, 12, 13. 


They all raise the gyn, and secure its cheeks to their res- 


pective spars, each on his own side, 2, 3, 4. 5 work the levers ;- 


6, 7, 8, 9 hold on the fall; 10, 11 sling the gun, as at the 
gyn exercise. 


When the sheers are struck, if the rear guy be eased off. it: 
18 to be done by 10, 11,12, 13; if the fore guy, by 6,7,8,9; 
all the other men, except the four so employed, receive the 
top of the sheers. 


When the gyn is used as sheers, or when the sheers are 
worked with the gyn windlass, the operation is more tedious 
than with the crab capstan, or with luff tackles; but this 
mode of proceeding has this advantage, that it is performed 
with fewer men ; four men can with ease raise the gun, and 
three or four hold on the fall. 
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SECTION 5. 


TO PASS A GUN FROM ITS CARRIAGE INTO AN 
EMBRASURE, EITHER CASEMATED OR NOT 
CASEMATED, AND LOWER IT FROM THENCE, 
OR FROM THE RAMPART, INTO THE DITCH; 
ALSO TO RAISE IT FROM THE DITCH, AND 
PASS IT TO THE RAMPART, OR THROUGH AN 
EMBRASURE, ON TO ITS CARRIAGE. 


When the sole of the embrasure is of masonry, and has 
no more than the usual inclination, no planks will be reqarr- 
ed forthe operation; but when it is of earth, they are ne- 
cessary, in order to facilitate the progress of the rollers, and 
to prevent the sole from being damaged by the weight of 
the gun. 


When the sole of the embrasure happens to have a great 
slope, the gun would be apt to run out of itself, or its mo 
tion be very irregular. In this case it will be necessary to 
use planks, on which the gun is made to move on rollers; 
and in order to make the planks horizontal, or nearly 50, 
their outer ends must be raised, by placing pieces of short 
skidding under them, the inward ends resting on the sill of 
the embrasure; and when the distance between the sill and 
the outward ends df the planks is more than six or sevea 
feet, they must be supported between these two points. 


Instead ofa common rope, a muzzle tackle and a breech 
tackle should always be employed, as their action is uniform; 
whereas, that of the rope is often by jerks, which are uns- 
voidable. 


The fixed block of the muzzle tackle to be secured tos 
lever or spar of a proper length, laid across the mouth of 
the embrasure; or when the embrasure is a casemated one, 
a rope, one end of which is attached to a post on the ram- 
part or parapet, may be let down over the parapet, and the 
muzzle tackle made fast to the other end. 


The breech tackle is to be secured to a post, or other hold- 
fast in rear of the carriage. 


Besides the sheers, or gyn used as sheers, as stated in 
Section 4, page 7 8, the following implements and stores Wi! 
be required for this particular operation. 
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4 guys, for breech and muzzle, 24 inch rope, each in 
length more than the height the gun is to be raised or lower- 
ed. : 


1 gun tackle for muzzle fall,2\ inch, 8 fathoms. 
1 muzzle lashing for ditto, 24 inch, 2 fathoms. 


1 lever or spar to goacross the mouth of the embrasure, or 
a post driven in the parapet, anda rope let down from above. 


1 lashing for securing the fixed block to the spar, 2} inch 
rope, | fathom. 


1 luff tackle for breech fall 24 inch, 23 fathoms. 
1 post for ditto. 

2 lashings for dilto, 2} inch, each 1 fathom. 

1 mallet. 


2 2k or 3inch planks of a proper length for rollers to move 
on, with pieces of skidding, if necessary, to make them 
horizontal ; the height of their upper surface, with respect 
to the height of the carriage, must depend on the diameter 
of the roller. 


2 rollers each 20 inches long. 

2 wedges for chocking rollers. 

4 chocks for the wheels or trucks of the guxr carriage. 
6 handspikes. 


In ordinary circumstances, one non-commissioned officer 
and twelve men, will be sufficient for this operation with a 
24 pdr. they will previously have erected the sheers. There 
must also be four or more men in the ditch for receiving and 
unslinging the gun, and also for preparing the skidding and 
slinging the gun when it is to be raised, two of whom will 
have charge of the breech and muzzle guys. 


If the gun is to be lowered from the rampart, it is supposed to 
have been raised out ofits carriage, as in Sec. 3, page 25, and it 
may then be pinched intothe embrasure, with one roller under 
the chase; should the sill be damaged, a short plank 
may be required, to be laid on the breast transom of the car- 
riage and the neck of the embrasure, on which the roller is 
to move. If the trail of the carriage be raised by placing 
quoins or wedges under the rear trucks, the gun will be more 
easily transferred into the embrasure. 
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6, 7,8, 9 lay the planks in the embrasure, and make the 
necessary arrangements, 


6,7 pass a lashing round the neck of the piece, and hook 
the moveable block of the muzzle tackle to it, they also hook 
the other block to a lashing attached toa lever held across 
the mouth of the embrasure by 8, 9, when the embrasure 1s 
an open one; but when it is casemated, to arope let down 
from the rampart by 10, LI. 


6,7 doall the work in the embrasure, attend to the Rollers, 
sling and unsling the gun, and hook the tackle; but should 
they require any assistance to alter the position of the gun 
when in the embrasure, or to steady it, or to raise it to allow 
of the rollers being put under it or shifted back wards or for- 
wards, it ig to be done by 8,9; 12 secures the moveable 
block of the breech tackle by a lashing to a breeching loop, 
13 drives the post, and attaches the fixed block to it. 


In the first instance, the muzzle tackle must be manned by 
8, 9,10, 11, 12; the breech tackle is eased off by 13. Heavre 
or pinch the gun forward—the handspike men 2,3, 4, 5, 
act accordingly, the muzzle tackle is hauled on, and the ope- 
ration proceeds until the gun be fairly in the embrasure ; 
6, 7 applying and shifting the rollers according to circum- 
stances; when the gun isin the embrasure, 2, 3, 4, 5, can 
assist at the muzzle tackle. As the gun advances, it may 
be necessary to shift the niuzzle tackle nearerto the trun- 
nions, which is to be done by 6, 7, 


When the gun has heen carried so far out, that the middle 
of the chase is just within the mouth of the embrasure, hadé, 
breech tackle, hold on, or belay breech tackle, or wedges may 
be applied to the rollers ; ease off muzzle tackle. 


The gun is now ready for slinging to the main tackle of 
the sheers, and the word sling the gun is given. 6, 7 pass the 
sling round the gun behind the trunnions, hook the tackle, 
man the capstan, the capstan must be manned by 2, 3, 4, 5, 
8, 9,10, 11 ; 12, 13 holding on. 


Heave away, as the tackle acts on the gun, it will be gra- 
dually raised, aud launch itself muzzle foremost more and 
more out of the embrasure, until it be fairly suspended out- 
side; and as 1:3 is employed holding on at the capstan, 9 
eases off the breech tackle, which is to be cast off by 6, 7, 
who will take care that the rollers do not fall into the ditch ; 
they attend to and manage the breech and muzzle guys, 
which they fasten. 
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Ease off the fall, 12 eases off the fall, and the gun is low 
ered into the ditch, heis to be assisted by 13. 

To pass a gun from the mouth of an embrasure on to its 
carriage, the same number of men and of implements will be 
required, withthe exception of the muzzle tackle; the men 
perform the same duties. 


When the gun has been raised and hangs suspended at the 
mouth of the embrasure, the breech tackle is made fast by 
6,7; 8,9, 10, 11,12, 13 man it, and bowse on it in proportion 
as the gun is allowed to descend on a roller, and has entered 
the embrasure breech foremost ; when the middle of the 
chase is within the mouth of it, hold on breech tackle, un- 
sling the gun, to be dune by 6, 7; haul away on breech 
tackle, and the gun is made to move along until it is fairly on 
the carriage ; 2, 3, 4, 5 having quitted the capstan. 

The carriage must have been previously run up close to 
the interior slope, and the wheels chocked. Cast off breech 
tackle—the gun is now ready to be lowered into its carriage. 


When in raising a gun, it has been brought opposite to the 
mouth of the embrasure, or where it is to be placed on the 
parapet, it isa little higher than the exterior crest of it ; the 
top of the spars must be hauled in until the tackle fall be, if 
possible, vertical ; 10, Il, 12, 13 assisted if necessary, by 8,9, 
do this. On lowering a gun, and at the commencement of 
the operation, the tackle should also be vertical, easing off as 
much as may be necessary as the gun is descending; 10, 11, 
12, 13 ease off, assisted by 8, 9. 


When there is no crab capstan, a luff tackle must be ap- 
plied to the fall; 6, 7, 12, 13 reeve the tackle ; 4, 5 fix sel- 
vagees ; 6,7 fleet blocks and hook them to the selvagees; 
12, 13 secure the fixed block to the post, and attend to the 
fall; 2, 3 stopper the fall of the main tackle, but when they 
are required to man the luff tackle, 1 will stopper the fall. 


SECTION 6. 
TO ERECT SHEERS ON THE TOP OF A TOWER. 


All towers should have rings, or projections, built into the 
parapet or other part of them; or holes in various places on 
the outside, into which pieces of timber of a proper scant- 
ling could be inserted, to which the guys &c. of the sheers, 
can be made fast. 
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If the lower story of the tower be loop holed, the loop 
holes offer great facility for this purpose. A strong rope 
doubled, or trebled, if thought necessary is passed round 
two or three handspikes or a piece of wood laid across their 
opening inside, and led from thence to the top of the para- 
pet, at which place the back guy or guys will be attached to 
it. The door-way of the tower would serve for the same 
purpose. ‘The fore guys are to be secured to posts, or to 
other proper places, outside of the tower. It is necessary 
that the greatest attention be paid to place properly the feet 
of the sheers; frame work ought to be made for them ; 
local circumstances vary so much, that no precise rule can 
be laid down on this head; however the platform or frame 
work should be so fixed, as to prevent any part of it from 
giving way tothe right or left; the feet of the sheers may 
nlso be secured from opening out, by taking several turns 
from one to the other with a rope. 


As towers are of masonry, the parapet is never more than 
8 or 9 feet thick, and frequently when the sheers are of a 
large size, the feet can be set on the terreplein; in this case 
they must be placed so far inwards, that, when the sheers 
are inclined forward so as to make their head project be- 
yond, or be just clear of the escarp, the legs do nut bear on, 
or touch, the inner crest of the parapet. 


Kew towers are so large as to admit of acrab capstan 
being used inside on the terreplein. 


In which case it must be placed outside on the ground; 
this however requires additional blocks, through which the 
fall is to pass, and consequently a great increase of friction. 
But, whenever the capstan can be used, the operation will be 
much more expeditious than by any other mode, for the gun 
can be placed on its carriage at once by hauling in the head 
of the sheers. 


The gyn can always be used as_ sheers ; or what is better, 
the cheeks of the gyn, can be fixed to the spars of the sheers, 
and in both cases worked with its own windlass ; the lower 
bar of the gyn to be taken out and the gun, breech foremost, 
passed under the windlass into the work. 


A luff tackle can always be applied to the fall, which will 
be found the most convenient way ; by this means fourteen 
or sixteen men can raisea 24 Pr. See Article 17, fora 


mode of getting guns up the escarp of works, or on the tops 
of towers. 
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SECTION 7. 


TO LAND HEAVY GUNS DISMOUNTED FROM 
BOATS OR RAFTS BY PARBUCKLING, AND 
ALSO TO EMBARK THEM. 


In the embarkation or disembarkation of heavy guns dis- 
mounted, in or from boats, or rafts, by means of skids, the 
greatest attention must be paid, that the ends of the skids do 
not rest on the gunwale, but ata proper distance within the 
boat; by which means the bearing will be thrown, so much 
inwards, that when the weight of the gun acts on the boat, 
the latter will not heel too much, and thus the gunwale not 
be forced under water, or the boat greatly strained. 


In embarking a gun, the boat must be kept at such a dis- 
tance from the shore, that it do not take the ground when 
the gun is on board, or that it just barely touch the ground. 
In disembarking the boat ought to be brought as close to the 
shore as possible. 


The above observations only apply to smooth water. 


When there is a swell, parbuckling is not to be attempted, 
and recourse must be had to sheers. 


The gun may be parbuckled or embarked. 
Ist. From a place considsrably higher than the boat or 


raft. 
2d. Froma place on the same level ; these two are the 


most advantageous cases, for the gun descends, one inclined 
plane only; or 


3d. From a place which is lower, as the sea beach. 


In the first case, the skids may be made to bear on the bot- 
tom of the boat, and the gun placed there by removing one 
or two of the thwarts ; dunnage will however be required, con- 
sisting of some 3 inch or other planks placed fore and aft, 
on which two pieces of short skidding are to be laid for the 
gun to rest on. The ends of the par-buckling skids should 
bear on the dunnage, and immediately over a rib. 


A raft has the advantage over a boat, in that its upper 
surface is quite flush, whereas the gunwale ofa boat is higher 
than the part of it on which the gun is to rest, and conse- 

uently, as in the 3d. case, the gun has to mount (first) on 
the skids on one side, and descend on the skids on the cther 
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side, and two sets of parbuckles are required; indeed, they 
are necessary where there is a current, ora gentle surf, which 
may cause the boat to raise and fall. 


In embarking, the boat parbuckles are for parbuckling the 
gun up the embarking skids, and the shore ones for checking 
it, or easing it from the skids to its place on the thwarts. 


In disembarking, the shore parbuckles are for parbuck- 
ling the gun from the boat to the disembarking skids, the 
gun is checked by the boat parbuckles. 


The boat ends of the embarking skids, must be higher than, 
and not touch the gunwale; they are to be placed directly 
over the thwarts, and to rest on planks or pieces of timber 
laid over the thwarts; or when Incal circumstances admit of 
it, on the thwarts themselves, to which they ought to be 
lashed, and which must be propped in the middle, as the 
gun isin general torest on them. 


The boat must be kept steady and close to the shore by 
ropes at the head and stern, secured to posts which are bet- 
ter than men with boat hooks; there is occasionally a great 
strain on these ropes, as the ends of the skids have a tenden- 
cy to force the boat out. 


The boat ought also be steadied by anchors or grapnels let 
go to seaward. | 


The carriage is embarked after the gun, being made to 
slide along the skids. Ifa garrison carriage, the skids must 
be brought closer together. Ifa travelling one, it may be 
shoved along, side foremost; or, if breast foremost, each 
axle-tree arm must rest ona skid, and a short plank or lever 
ae across the cheeks at the trail, the ends resting on the 
skids. 

The following will be in general required. 

S handspikes. 

2 long skids, and sometimes more, according to circum- 
stances ; they ought to have eye-bolts or holes ought to be 
bored near their ends, so that a rope could be passed through 
them, and the skids then secured to a thwart; each about 
14 or 16 feet long, and 8 inches by 6. 


4 shorter skids, 


3 or 4 planks, or pieces of wood, as the case may re- 
quire, to lay on the thwarts, on which the boat ends of the 
skids are to rest, and thus keep them clear of the gunuwale. 
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4 quoins or wedges, to facilitate the ascent and descent 
of the gunon and from the skids. 


5 or 6 small wedges or scotches. 

4 parbuckles, 34 inch, each about 7 fathoms long. 
4 posts. 

1 mallet. 


2 pieces of 24 inch rope, each 6 fathoms, for head and 
stern ropes. 


2 skid lashings, 23 inch rope, each 2 fathoms. 
2 small anchors, or one anchor and a grapnel. 


2 cables, 3 inch rope, each 10 fathoms ; and, according to 
local circumstances, a greater or less number of these articles 
may be required, 


The number of men required for the operation must vary 
according to circumstances : but two non-commissioned of- 
ficers and fourteen men will be required to arrance every thing, 
and in some instances may embark and disembark the gun ; 
there must however be a suflicient number for pulling and 
hauling ; the men are divided into two parties. or one non- 
commissioned officer and eight men for the shore duties. and 
one non-commissioned officer and six men for the dulies in 
the boat or raft. 


The general duties of the shore party will be nearly as 
follows. 


2, 3,4, 5 have the handspikes ; lay the shore ends of the 
skids; skid the gun on -them; pass the parbuckles round 
the gun, and haul on the parbuckles or ease them off when 
not employed with the handspikes. 


6, 7 drive the posts for the parbuckles, and make their 
standing ends fast tothem; hand the running ends to 2, 3, 
4,5, who, after having passed them round the gun, return 
them to 6, 7, who will coil up or ease off the ends as may be 
required. 


If the gun is to be disembarked, the parbuckles are to be 
handed to 2, 3, 4, 5 of the boat party. 


8,9 drive the posts for the head and stern fasts or painters 
of the boat, make them fast, and haul in or slack off as oc- 
casion may require. 
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_ The duties of the party in the boat will be generally as 
follow. 


6, 7 have charge of the anchors or grapnels, and having let 
them go in proper places, will veer out cable, and allow the boat 
to be brought to the shore ; when the boat is secured to the 
shore, they, assisted by the Nos. in the boat, tighten the 
cables and make them fast ; they then assist in the other 
operations. 


Four handspikes are to be in the boat, which, when re- 
guired, are to be manned by 2,3, 4, 5, who arrange and lay 
the boat ends of the skids, and secure them to the thwarts. 


When a second set of parbuckles, or boat parbuckles, are 
required, 6,7 make fast the standing ends to the thwarts 
close to the off gunwale, and if the gun is to be embarked, 
hand the running ends to 2, 3,4, 5, of the shore party, who 
pass them round the gun, and return them to 6, 7, who will 
coil them properly in the boat ; but if the gun is to be dis- 
embarked, the parbuckles, are to be handed to 2, 3,4, 5 of 
the boat party—2, 3 of one party or the other, according as 
the gun is to be embarked or disembarked, will, whilst per- 
forming the above, be careful that the parbuckles do not 
cross or ride on one another. 


Any additional men necessary for the operation, will be for 
the purpose of pulling and hauling, and do not need to be 
detailed fur any particular duty ; they will assist whenever 
required. 


Embarking and disembarking heavy guns, in and from 
boats by parbuckling, demands great care and attention. 


In lowering, for embarkation, heavy guns by the parbuckle 
down very steep places, where a considerable number of men 
would be required to hold on, the following plan may be 
adopted. Four strong posts are to be driven, two for the 
breech parbuckle, and two for that of the chase ; a large 
roller or round piece of timber is to be laid on the ground, 
behind and across each two posts, which are about two feet 
from each other ; two or three turns are to be taken with 
the running ends of the parbuckles round the rollers, and 
are eased off as at a windlass. 
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SECTION 8. 


TO LAND FROM, OR TO EMBARK IN RAFTS,. 
HEAVY GUNS MOUNTED. 


Thisis a very simple and easy operation: The gun is 
embarked or disembarked by means of two skids or railways, 
having a batten on one side of them, by which the wheels. 
are keptin a proper direction, and cannot slip off. These 
railways communicate with similar, but longer ones, which: 
are laid from one end of the raft to. the other, and in con- 
tinuation of them. 


The embarking railways are kept at the required distance- 
from each other by means of transom bolts or two bars, and 
they are put together and separated ina few minutes. 


Stout ropes may be substituted for the bars, with an 
overhand knot for the shoulder, and the skids kept apart by 
two wooden transoms ; but where there is a current the iron 
bars will save much tronble. 


When skids or planks of the above description cannot be 
had, the common pontoon balks and chesses may be used 
for the same purpose, covering the whole length of the 
balks with a double row of chesses, and racking down the 
sides, so asto form a platform or ramp ; this is called a. 
brow. 


In a raft which is to go several times backwards and for- 
wards, the embarking skids will be found’ much more con- 
venient, and more expeditiously prepared than the drow, or 
platform of balks and chesses, 


The raft ends of the embarking skids, or of the above 
platform, must always be clear of the inshore gunwale of the. 
raft, and rest at a proper distance from it, in order that the 
gunwale may not be forced under water, or the raft heel too. 
much whilst the gun is being embarked. 


Should the superstructure of the raft be of pontoon 
chesses, or thin planks, the raft ends of the embarking skids. 
should never bear directly onit, but on an additional chess, . 
or a slab of wood, or piece of stout plank ; without this pre- 
caution a heavy gun might cause the ends of the skids to. 
break or force their way through the chess. The raft should 
have a platform of nearly 28 feet long, which will carry a 
24 pounder on a travelling carriage limbered up. 


94 


In all situations, wherever it is possible to be done, the 
point of support on shore for the embarking skids should be 
as high as the superstructure of the raft, when there is not 
any thing upon tt. 


The following will in general be the implements und stores 
required for this operation. 


2 embarking or railway skids or planks, each about \2 
or 14 or more feet long, | foot broad, and 5 inches thick (if 
of fir), having a longitudinal batten not exceeding 3 inches 
in width, with two bolts and keys; if the skids be of oak, 
3 inch plank will be sufficient. 


2 or 4 railway planks, 3 inches thick, for the super- 
structure of the raft, so. as to make up taco lengths, each of 
20 or 24 feet, also with battens, with these planks a thin su- 
perstructure will do for the raft. 


4 quoins or wedges, each about two feet long, and six 
inches in extieme thickness, according to the thickness of 
the embarking skids, to facilitate the ascent and descent of 
the carriage on and from the embarking skids, 


4 emall ied ges or scotches for chocking the wheels of the 
carriage when embarked, 


1 gang board for the men who hold up the pole of the 
limber, a pontoon chess will do. 


2 posts, 

1 mallet. 

2 pair of heavy dragropes. 

5 handsyikes with the gun. 

The raft is supposed to be completely equipped. 


There will be required two non-commissioned officers and 
twelve men to make all the necessary arrangements, half on 
board of the raft and half on shore, each party being num- 
bered separately; besides a sufficient number of men for 
embarking and disembarking the gun. 


One of the parties, as the case may be, pass the embark- 
ing skids from the shore to the raft, or from the raft to the 
shore, where they are to be received by the other party. Ia 
putting them together, 2, 3, 4,5 hold up and manage the 
skids, whilst 6, 7 insert the transom bolts and key them. 
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2, 3 of both parties, place an inverted chess or plank on 
the shore, and another-on the raft, for the ends of the em- 
barking skids to bear on, they also lay the wedges, for faci- 


litating the ascent and descent of the carriage on and from 
the skids . 


4,5 0f each party, place the gang board, or the chess, 
which is substituted for it. 


6, 7 of the shore party, drive the posts for the head and 
stern fasts of the raft, and make fast the painters. 


6,7 of the raft party, have charge of the anchors and grap- 
nels, and proceed as directed with the boat in parbuckling. 
See section 7, page 59. 


Every thing being ready for embarkation, the dragropes 
hooked by the shore party, viz. 4, 5 for hauling, and 2, 3 for 
holding on, 6, 7 being at the limber pole, the gun and car- 
riage having been placed in a favorable position to be moved 
op the skids, and the dragropes properly manned ; the men 
told off for the purpose will haul away, whilst some on shore 
willas long as they can act, shove the gun forward. When it 
begins to move down the skids they will hold on, and ease 
off gently until the gun isembarked, and placed properly on 
the raft ; 2, 3,4, Sof the raft party, assisting if necessary, 
with handspikes. When from the smallness of the raft, it is 
Decessary that the gun be taken on board unlimbered ; they 
must raise and lift the trail over the bolts of the embarking 
skids, or a pontoon chess or two spare balks must be laid 
from the raft to the shore, over the iron transoms of the ein- 


barking skids. 


When a brow of pontoon balks and chesses is used, the 
Whole of the men will assist in laying it. 


When the raft cannot be brought near the shore, and 
causes the bearing of the embarking skids to be great, inter- 
mediate supports, consisting of low trestles or pieces of wood, 
ought to be placed under the skids. 


The gun is also disembarked, limbered up, and the ope- 
Tation is exactly the converse of the preceding. 


The disembarking skids are handed from the party in the 
raft to the party on shore. When everything is properly ar- 
ranged, the same numbers as before litt the pole, hook the 
dragropes, &c. &c. 
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SECTION 9. 


TO LAND AND TO EMBARK FIELD GUNS 
MOUNTED, #ROM AND IN BOATS, EITHER 
IN FACL OF AN ENEMY OR OTHERWISE. 


This is a most essential operation, and the field artillery 
attached to the division of troops which is first to disembark. 
should always be landed in the mode hereafter stated. 


Any boat if large enough can be fitted for this purpose. 


Two railway planks are required for the boat, exactly si- 
milar to those of the raft, (see section 8, page 9:3) toge- 
ther with two embarking skids or planks, the boat ends of 
which bear on a transverse beam of timber, placed on the. 
gunwales a little within the bow, and at mght angles to the 
keel; the communication between these and the railway 
planks is maintained by two short railways, one of the ends 
of each of which rests on the transverse beam, and the other 
on the planks in the boat. 


The boat is generally towed by smaller ones, and is also 
moved along by paddles. 


_ Onactual service, the embarking skids are always laid out 
and taken on board the boat’s crew,'who also assist in dis- 
embarking the gun. 


The muzzle of the gun when in the boat generally points 
forward or to the head of the boat, as it is most convenient- 
ly embarked limber foremost. 


The limber must always accompany the gun, by which 
means the latter travels with greater facility, and the ammu- 
nition is more easily and conveniently carried. 


Two men of the boat’s crew, one on each of the stern 
sheets, with a boat hook, must keep the head of the boat to 
the shore ; and it will also be necessary to have a rope on 
each side of the bow, to keep the boat steady. 


In passing from the embarking skids to the railway planks, 
or from the latter to the embarking skids, the gun is first 
made to ascend and then to descend. Vhe men, therefore, 
with their dragropes, must be prepared to haul and _ to hold 
on according to circumstances, 
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‘The following are the implements or stores required for 
the operation. 

2 railway planks about 18 op 20 feet long. 

2 embarking, skids cr planks, 12 or 14 /eet long, 

2 short railway planks, to keep up the communication be- 
tween the embarking skids, and the railway planks, 


1 beam or broad piece of timher for laying on the gun- 
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wales of the boat, a little within the bow. 
1 gang board from the bow to the shore. 
4 wedges to chock the wheels when the gun is embarked. 


The railway planks and embarking skids to be fitted with 
lashings to secure them to the boat. 


The boat is fitted with painters, anchors, cables, paddles, 
&c. : 


The gun is supposed to be completely equipped for service. 


The usual detachment of nine men is required for the 
service of the gun. 


On the word prepare io disembark the gun, 2,3, 4,5 un- 
scotch all the wheels with the exception of the front part of 
the limber wheels ; they then stretch out the gun dragropes 
and man them; they are hooked to the axletree. 


6, 7 man the limber dragropes, which are hooked to the 
outer trace loops of the splinter bar, and are for holding on 
when the gun descends; they will shove the gun forward, 
when necessary, at the wheels. 


8, 9 are at the pole. 
In these duties the boat’s crew assist. 


The hoat’s crew lay out, and take on board the embarking 
skids; keep the head of the boat to the shore, &c. &c. 


In embarkirg, the same numbers manage the dragropes, 
with this difference, that the limber dragrope men haul the 
gun up, and the gun dragrope men shove it forward or hold 
on as circumstances may require; 2, 3, 4, 5 chock the wheels. 


The gun detachment is posted in the boat as follows. 


2, 3 in front of the gun. 


4, 5 between the gun and limber, 
6, 7,8, 9, and | in the stern sheets, all of them sitting down. 
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SECTION 10. 


TO FORM A TEMPORARY CRANE WITH TWO 
FIELD LIMBERS FOR EMBARKING AND DIS- 
EMBARKING GUNS OF A PROPORTIONATE 
WEIGHT FROM A WHARF, OR FROM THE 
BANK OF A RIVER WHICH IS VERY STEEP 
AND PRECIPITOUS. 


The shafts of both limbers are to be shifted for single 
draught. 


A limber with the boxes off is then to be backed within a 
few feet of the edge of the bank or wharf. 


The other limber is to have the ammunition boxes on; 
its shafts are to he laid on the axletree of the first limber, 
andl so far over it, that the points may project about a foot 
beyond the hind part of the wheels ; they are to be lashed 
to the first limber by the lashings of its ammunition boxes, 
which have been removed. 


The shafts of the first or under limber, are to be secured 
to the limber hook of the upper one, by a dragrope, or lash- 
ing rope; and the shafts of both limbers are to be lashed to- 
gether between the splinter bars. 


Two traversing handspikes are then to be laid close to- 
gether, across the shafts of the upper limber, just clear of 
the hind part of the wheels; the thick end of a handspike 
on each shaft; they are lashed to the shafts. 


Two leading blocks are then to he hooked between the 
handspikes, to a part of the rope which secures the hand- 
spikes to the shafts ; the blocks are to be about a foot on the 
outside of each shaft. 


The foregoing arrangement with one pair of shafts will 
be sufficient for a 6 pounder gun or 12. pounder howitzer; 
when a9 pounder gun or 24 pounder howitzer is to be ems 
ai two pair of shafts will be required and three hand- 
Bpikes. 


When two pair of shafts are used, the shafts of the under 
limber must be taken off, and placed on the inside of the 
shafts of the upper limber, and close to them, and secured to 
each other, and to the axletree of the under limber as before. 
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If three pair of shafts be used, the third pair must be plac- 
ed between the other two and above them ; or they may be 
placed outside of the limber shafts. 


In order to prevent the rear limber from tilting up, in 
consequence of the increase of weiyht in the embarkation 
and disembarkation of a 9 pounder gun or of a 24 pounder 
howitzer, it may be advisable to place one or two boxes of the 
Waggon body on this limber 


Two posts are to be driven at a proper distance from the 
bank, and about two feet on each side of the middle or axis 
of the limber. 


When the gun is on its carriage, the standing end of 
each fall is to be fixed to these posts, and the other end 
passed under the limber, and through the blocks which are 
to be attached to the axletree of the carriage ; then passed 
from the front to the rear, through the leading blocks, which 
are fixed to the shafts, and led over the limbers, passing 
between the ammunition boxes and the wheels. 


When the gun is dismounted, the arrangement is exactly 
similar, with the exception of the mode of securing the 
standing ends of the falls, which are laid over the hand- 
spikes, and passed under the splinter bar and under the 
axletree of the rear limber, and made fast to the limber 
hook. In this case the shafts bear the whole weight of the 
gun, which is to be slung in two places at proportionate dis- 
tances froin the centre of gravity. 


If the gun on its carriage is to be lowered or embarked, 
itis to be backed trail foremost to the edge of the bank, and 
the tackles hooked. ‘The crane is then run towards the 
edge till the leading blocks project sufficiently, when the 
wheels are to be locked with dragropes and the gun lowered. 


Io disembarking, the crane is run to the edge of the bank 
and the tackles hooked ; when the gun is brought close to 
the crane, the latter is run forward. 


The following stores will be required. 


2 limbers, being the gun limber and the limber of its am- 
munilton waggonr. 


4 single 6} inch blocks. 
2 falls of 25 inch rope of a sufficient length. 
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4 lashings of 1} inch rope, each 2 fathoms, viz. 2 forlash- 
ing the shafts together between their splinter bars, and 2 for 
lashing the traversing handspike across the shafts, and also 
the 2 leading blocks. 


3 or 4 picket posts. 
] wood mallet. 


1 or 2 dragropes ar ropes ofa sufficient length for guys to 
be attached to the trail of the carriage, or to the breech and 
muzzle of a dismounted gun. 


. ] e fp . ° 
2 lashings of 2} inch rope, each 2 fathoms, for slinging a 
dismounted gun. 


One non-commissioned officer and twelve men will be suf- 
ficient for putting the crane together, and making the neces- 
sary preparations, to which must be added four men in the 
raft or boat. 


The gun is backed towards the bank and unlimbered, the 
trail to be brought towards the bank ; 2, 3 fix guy ropes to 
the limbering loop. 


4, 5, 6, 7 unlash the limber boxes and place them on each 
side ; 2,3 shift the shafts for single draught. 


8,9, 10, 1] bring the waggon parallel to the gun, unlim- 
ber it, shift the shafts of its limber for single draught, and 
lay the shafts over the gun limber. 


2,3 lash the shafts of the waggon limber to the axletree 
of the gun limber, and hook the blocks to the gun axletree. 


4, 5 lash the handspikes across the shafts, and attach the 
leading blocks to them. | 


6, 7 lash the shafts together between the splinter bars, 
and, when ordered, lash the wheels together with two drag- 
ropes. 


8, 9 lash the shafts of the under limber to the limber hook 
of the upper one. 


10, 11 prepare the falls, the standing ends of which are to 
be secured by 12, 13 to the pickets which they drive. 


__ 10, 11 pass the falls under the limbers to the front ; 2,3; 
if the gun is to be embarked, or if to be disembarked two of 
the men in the raft, pass them through the blocks attached 
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to the carriage; 4, 5 then pass them through the leading 
blocks and hand them to 10, 11, whostretch them out to the 
rear ; 12, 13 attend to the running ends. 


In embarking the gun, as soon as the tackles are hooked 
and the falls hauled taught, the word back the gun over 1s 
given, which is done by 2, 3, 4, 5, 6, 7. 


When the wheels are on the brink or edge of the bank, 
halt, run the crane up, to be performed by the same num- 
bers; when far enough forward, halt, lock the wheels, to be 
done by 6, 7, who then stand by the falls—lower away— 
they act accordingly. 


The waggon body is then lowered ina similar way, perch 
foremost, the blocks being secured to the axletree on the 
outside of the body; after which, 2,3, 4, 5 embark the lim- 
ber boxes of the gun, and 8, 9, 10, 11 those of the waggon. 


In disembarking the gun, when the crane has been run 
tothe bank, wheels locked, and tackles hooked, Ao/staway 
when arrived at the crane, halt, unlock the wheels; run 
the crane in—to be done by the same numbers as before ; 
the men at the falls hauling in on them. 


If the gun is to be embarked dismounted, 2, 3 sling it, and 
hook the fixed blocks to the slings. 


If to be disembarked, this is to be done by two of the 
men on the raft. 


Shouid the gun bea 9 pdr. fourteen men will be required 
for the operation, and if of greater weight, sixteen or eigh- 
teen men; the duty of the additional men will be merely that 
of pulling and hauling. 


Note.—Although the directions for performing this manccuvre, are 
given for limbers having shafts, it may be done with limbers havin 
poles, by lashing one or two spare poles to the limber pole, as directe 
for shafts. 


SECTION 11. 
TO FORM A TEMPORARY CRANE WITH A 
HEAVY GUN ON A SIEGE CARRIAGE. 
The cheeks of the carriage are to be placed on as many 


blocks of wood, laid on the bolster of the limber axletree, as 
will raise the trail sufficiently high to admit of the weight 
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when hoisted being clear of the ground, and so the carriage 
being moved backwards and forwards, with the weight sus- 
pended to the tackles. ‘These pieces of wood may be in a 
rough state, all that is required, being that their upper and 
under surface be perfectly smooth, so that they may rest 
firmly on each other. 


The carriage and limber are to be perpendicular to the 
bank or wharf. 


The limber is to be backed so close to the gun carriage, 
that the wheels of the carriages may not be more than 6 
inches distant from each other; the cheeks resting on the 
upper block of wood. In this situation the trail will project 
so far beyond the wheels of the limber, that the tackles will 
swing clear. The gun and limber are to cover each other 
exactly ; the draught chain to be hooked as tight as possible. 


Attention must be paid that the trail of the carriage does 
not project too much over the limber ; for, in this case, the 
lever, that is the trail, may beso much lengthened, that when 
the body which is to be hoisted is suspended to it, it might 
overcome the weight of the gun and carriage, and raise them 
off the ground ; this might be prevented by two or three 
men bearing down on the gun. 


The above inconvenience, however, could only arise, when 
@ gun was made to raise another of equal weight. 


Unless the edge of the wharf or bank be very solid, there 
must be laid some planks, or a platform, or some very firm 
bearing for the wheels ; for in every case, the limber ones 
must approach very near the bank, and the ground therefore 
must be hard and level, so that the crane can be run_back- 
ward or forward without difficulty. 


The gun or weight is to be slung in two places at equal dis- 
tance from the centre of gravity, the slings about three feet 
distant from each other ; they must be hauled so tight, that 
they will not give above twoor three inches when the tackles 
are worked. 


As the trail can project but a very little way over the edge 
of the wharf or bank, it may be necessary to sling the gun or 
mortar vent outwards, which will bring the trunnions to be 
vertical. When slung in the proper way. the trunnions from 
their projection might rub against the wharf, or enter into 
holes, and thus render the raising of the gun more difficult, 
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The following implements and stores will be required for 
the operation. 


2 pieces of wood, each about 1% feet long, 10 inches wide, 
and 6 inches thick, hollowed out on the under side so as to 
Jit the upper surface of the bolster of the limber azxletree, 
and placed on the bolster on each side of the pintail. 


1 piece of wood (or two ) about 4} feet long, 10 or 12 
inches broad, 10 inches deep in front, and 8 inches in the 
rear, with a hole in the middle for the pintail, to be laid in 
the direction of the bolster over the two pieces above men- 
ttoned 5 if not bevelled at the top, there will be required 2 
thin wedges to be placed on the last mentioned piece of woods 
on these the under side of the cheeks of the carriage are to 
rest. 


I piece of skidding, 5 feet long, 6 or 7 inches square, to 
Se lashed across the upper surface of the trait. 


2 lashings of 2 inch rope each 3 fathoms, for securing the 
above to the trail, 


2 lashings of 2 inch rope, each 3 fathoms, for securing 
the cheeks to the limber. 


2 lashings of 2 inch rope, each 3 fathoms Sor securing 
the pole to the cheeks. 
4 double 12 inch blocks. 


2 falls for ditio, of 3k inch rope, thelength must de- 
pend on circumstances. 


2 lashings of 4 inch rope, for the leading blocks, each 
33 fathoms. 

2 gaskets of 33 inch rope, each 2 fathoms, for stopper- 
ing the fall. 

2 pieces of 4 inch rope\ breech part 3 fathoms, muzzle 

for slinging the gun part 2 fathoms. 

2 guys of 14 inch rope, for breech and muzzle ropes 
the length depends on circumstances, 

6 or 8 common handspikes. 


8 wedges for scotching the wheels, and perhaps some 
pieces of skidding. 
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Should there not be men enough to raise the gun with 
the above purchase, there will be required in addition 2 luff 
tackles complete, the falis of 24 inch rope, and each about 
20 fathoms long. 


2 lashings 24 inch rope, each| fathom, to secure the fired 
blocks. 


2 selvagees. 


One non commissioned officer and ten men will be sufh- 
cient to make all the arrangements, and manage the tackles, 
but men will be required for hoisting. 


Prepare to unlimber—unlimber —2, 3, 4, 5 lift the trail so 
high that the muzzle of the gun bears and rests on the 
ground 10, 11 bear down the muzzle. 


Back the limber and place the blocks 6, 7, 8,9 back the 
limber, until the wheels are within six inches of the gun 
carriage wheels, they then place the blocks on the limber 
bolster, after which the trail is hauled down, 10, 11 bearing 
up the muzzle. 


Lash the cheeks and prepare the tackles 6,7, 8, 9 lash the 
cheeks, observing to arrange and tighten their lashings, so as 
that the under part of the cheeks may bear equally on the 
upper surface of the block of wood or of the wedges; after 
which, 8, 9 will fasten the gaskets or stoppers to each cheek, 
close to and between the centre transom and the axletree. 

2, 3 take out the pole if moveable, if fixed, it passes under 
the axletree and is secured by a lashing, and then with 4, 5 
place the trail piece of skidding across the trail, where they 
will lash it ; 4, 5 then lash the fixed blocks of the tackles 
to the cheeks of the carriage, and hang them over the piece 
of skidding, and outside of the cheeks; 2, 3 sling the gun or 
mortar, and have charge of the moveable blocks, and hook 
them to the slings ; they stopper the fall; 10, 11 will lay the 
two falls properly coiled in front of and on each side of the 
gun. 


Reeve the tackles—10, 11 pass one end of each fall between 
the wheels and the gun carriage to 4,5, who reeve them 
through the outside sheaves of the fixed blocks, giving them 
to 2, 3, who reeve them through the outside sheaves of the 
moveable blocks ; they are then passed through the inside 
sheaves by the same numbers: after which, 2, 3, 4, 5 fasten 
them tothe piece of skidding which is lashed to the trail; 


‘ 
. 
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or they are to be laid over the trail transom, and passed by 
6,7 between the cheeks and under the centre transom and 
axletree of the gun carriage, where they are to be received 
by 10, 11, who take aturn with them round thechase of 
the gun, and secure each to its own standing part by two 
half hitches. 2, 3 fix the breech and muzzle ropes; every 
thing is now ready for proceeding with the operation. 


Run the carriage forward—To be done by the whole of 
the men; 8, 9, 10,11, with handspikes if necessary —if not, 
10,11 man the gun wheels inside, and 6,7, 8,9 outside; 
2,3,4,5 the limber wheels outside; whenthe tackles are 
over the gun, hale. 


Scotch the wheels—this is done by 6, 7. 


If the gumis on shore and to be embarked, hook the 
tackles—to be done by 2, 3; but if the gun is to be disembark- 
ed, ease off or over haul the tackles—to he done by 2, 3, 4,5; 
when the blocks are taken hold of by the men in the boat, 
halt—hook the tackles —to be done by two men in the boat 
who will have previously put the slings on the gun, and fix- 
ed the breech and muzzle ropes, 


Have in the slack—the slack of the falls'is hauled in by 
4, 5,6, 7, 8, 9, 10, 11, and the working party. 


When the falls are well taught, Aofs¢ away—when high 


enough, sfopper the fall, by 2, 3. ase off the fall—un- 
scotch the wheels —by 6, 7. 


If the gun is to be embarked, run the carriage forward— 
the carriage is run forward until the trail of it projects suffi- 
ciently for ever the edge of the wharf; halt—scotch the 
wheels—take a turn with the fall round the nave —this is 
done by 10, 1), assisted by 8,9; the slack tobe then haul- 
ed well tanght, and 8, 9,10, 11 hang on the fall ready to 


Jower away ; unstopper the fall—lower away—which they 
do gently. 


When luff tackles are employed, 10 places a handspike in 
the bore, to which 12, 13 lash the single or fixed blocks ; 6, 
7 fleet the tackles, hook the double blocks to the selvagees, 
which are to be applied and shifted by 4, 5. 


When in hoisting a gun it has been raised so high, as to 
allow of the carriage being run in from the edge of the wharf, 


the fall is stoppered ; the bowsing tackles eased off; the crane 
run in and the gua lowered. 
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SECTION 12. 


TO RAISE A GUN WHICH IS AT THE BOTTOM 
OF A RIVER OR DITCH OF A FORTIFICATION, 


A raft is required for this purpose, compose either of two 
or four pontoons or boats, according to the weight of the gun; 
the superstructure or platform of which is to be so arranged, 
that it can be opened or uncovered in the middle, and thus 
allow of a passage forthe gun when it is being raised. 


The depth of water is supposed not to exceed 7 or 8 feet, 
for in ordinary circumstances without special means for the 
purpose, the difficulty of getting hold of and slinging a gun 
at a greater depth is very considerable. 


The triangle gyn is raised directly over the opening in the 
middle of the raft ; ifs legs must be lashed and secured so 
as to remain Immoveable: the feet ought to rest on thick 
pieces of plank to prevent them from forcing their way 
through the platform. 


The raft will require three anchors or grapnels, but four 
are better, one at each angle, for the purpose mooring it im- 
mediately over the spot where the gun is. 


The most difficult part of the operation is slinging the gun ; 
if the water be muddy, a man or two who can dive ought to 
ascertain its situation. Should it have. dolphins, and they 
be uppermost, the operation will be easy. Ifthe gun be ly- 
ing vent downwards, the trunnions might be so far from the 
bottom, as to allow ofa strong rope being passed under each 
trunnion, and across the upper surface of the piece as it then 
lies; if the bottom be soft,a man or two may be able to 
clear away so much of the mud from under the trunnions, as 
to allow of the gun being slung in the above mode; or it 
may happen from the hardness of the bottom, that the usual 
gun slings may be applied to the neck of the cascable, mak- 
ing use of a small fid or handspike, which could easily be 
put in the bore. <A pair of very large pincers of a particular 
construction, have sometimes been successfully employed for 
the purpose, even when the gun was in deeper water than 8 
feet. 


When the gun has been slung, and raised sufficiently high, 
the platform of the raft is to be relaid, and the gun lowered 
on two pieces of skidding placed to receive it; the anchors 
are then got up, the raft rowed or poled to the shore or bank 
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and the gun disembarked. Great attention is to be paid, al- 
ways to keep the raft on an even keel. 


The following implements and stores will be required for 
the operation. 


1 raft completely equipped, of 2 pontoons for an 18 pdr. 
and 4 pontoons for a 24 pdr. 


1 triangle gyn complete with tackles, slings, §c. 


Sk ids each, ae each 9 feet long, for the gun to rest on. 


inches square. 2, do. 3 ditto. 


2, do. 2 ditto. 


3 pieces of 3 inch plank, each 3 feet long, and 1 foot 
broad, for the feet of the gyn to rest on. 


4, 24 pdr. or 18 pdr. quoins or wedges, 


4 scotches or small wedges. 


34 5 1 for slinging the gun3 fathoms 


inch ?\ spare ditto ditto. 
Pieces of tar- 2 for securing the feet of the 
red rope, o« cheeks, each 3 fathoms. 
14 | 1 for securing the foot of the pry- 
inch pole, 6 fathoms long. 
2 for breech and muzzle ropes,each 
6 common handsprkes 3 fathoms. 


One non-commissioned officer and fifteen men will be suffici- 
ent for the operation, they erect the gyn, arrange the skid- 
ding, manage the raft, cast and weigh anchor, &c. 


The gyn having been laid, and put together on the raft, 
the prypole will project over the gunwale; the feet of the 
cheeks are to be lashed to the raft by 2, 3, 4, 5. 


The prypole rope is fastened to the prypole by 10, 11. who 
will manit, assisted by 8,9; all the other numbers lift at 
the cheeks of the gyn. 


Raise the gyn—the head of the gyn is lifted, the prypole 
is hauled in by means of the prypole rope, and the gyn is 
erected without difficulty; it is then to be properly placed, 
and the feet finally secured by 2, 3, 4, 5, 8, 9. 
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2,3, 4, 5 put on board the long pieces of skidding, and 6, 
7, 8,9 the small pieces. 


2, 3, 4, 5 have charge of the setters, or of the oars, and 
pole or row the raft to its place. 


6, 7, 8,9 have charge of the anchors and cast and weigh 
them ; 10, 11 steer and have charge of the steering oars. 


The gyn is worked by the usual numbers. 


In proportion as the gun is raised, 10, 11 will, each with a 
boat hook guide it in such a manner, as to make it freely en- 
ter through the opening in the platform ; if required, they fix 
the breech and muzzle ropes. 


SECTION 13.—DERRICKS. 


A derrick is a sort of crane, principally used on board of 
ship for hoisting heavy weights. It consists of a beam of 
wood which is always kept in an oblique position like a 
crane ; one end of it restson thedeck, the other is supported 
at any angle, by guys. Onshore it ulso requires fore guys, 
which are slacked off to allow of the head being drawn in, 
and the weight deposited at the foot ofthe derrick. ‘The 
ends of all the guys must be securely fixed. 


Should there be only 3 back guys, one of them is to bein 
prolongation of the derrick itself, when its direction is per- 
pendicular to that of the edge of the bank or wharf, and the 
other two at equal distances on each side of it; the fore 
guys to be at corresponding distances in front. 


This arrangement however only provides for the derrick 
being hauled in or hauled out in one direction. When the 
head is to be traversed round like a crane, there must bea 
series of guys attached to posts, on the side opposite to that 
to which the head of the derrick is to be traversed, and dri- 
ven on the carve of anarc,of which the foot of the derrick is 
the centre. 


The tackle is secured to the derrick at a proper distance 
from it s head, and the running end of the fall passed through 
a leading block secured to the foot, and led from thence to a 
crab capstan, or manned bya party sufficient to raise the 
weight by hand. 
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The foot of the derrick must be sunk into a hole, so that 
itcan resist the action of the fall on the leading block, or it 
may be placed in an excavation made for it in a solid block, 
of wood sunk in the ground. 


The foregoing is but a temporary resource, and can only 
be employed to raise light weights, and when pressed for 
time. 


Whenever there is time and materials, a large spar or 
square beam of timber, 25 or 30 feet long, should (like the 
main post or beam of a crane,) be sunk 6 or 8, or more feet. 
in the ground, and solidly fixed, passing through a slab of 
wood, about 7 or 8 inches thick, 6 feet Jong, and 3 feet wide, 
and kept in its place by 4 cleats bolted to the large heam ; 
in thisslab an excavation is made for the foot of the der- 
rick. One tackle, and sometimes two are fixed at a proper 
distance from the top of the derrick, and top of the beam, 
by which means the derrick can be kept at any angle it may 
be thought necessary. 


The main beam has also, four, five, or more guys attach- 
ed to it, secured fo posts driven in a proper direction. One 
or two guys will be required for the head of the derrick, that 
itmay be completely under command. 


The following implements are required. 


] main beam, altout 12 inches square, or 12 tnches in dia- 
meter for half its length, and diminishing to about 10 
inches at top ¢ and about 25or 30 feet long. 


1 slab or frame of wood as described. 
4 strong cleats. 


1 derrick about 30 feet longand9 or 10 inches in diame- 
ter, 


5 guys at least for the main beam of 3 inch rone, each 
about 10 fathoms. 


5 large posts for these guys. 


2 or 4 (as may be thought necessary, ) 12 inch blocks for 
the tackles, to haul in or ease off the derrick, and give it the 
proper inclination. 


2 falls for ditto, 3 inch rope, each 6 fathoms. 
4 lashings for, these blocks, 2 inch rope, each 3 fathoms. 
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2 guys, 2 inch rope, cach 10 fathoms, for the head of the 
derrick, to make it traverse. 


2 posts for these guys. 


1 main tackle complete, similar to the tackle for the gyn 
_ or for sheers, with slings, &c. 


1 lashing, 3 inch, for upper block, 3 fathoms. 
1 12 inch leading block. 
1 lashing, 2 inch, for ditto, 3 fathoms. 


2 miuzzleand breech ropes, or guys for the gun, 14 inch 
rope each 6 fathoms. 


1 stopper for fall, 34 inch rope, 2 fathoms. 
2 wood mallets. 
1 crab-capstan. 
1 post for ditto. 
1 lashing for ditto, 4 inch rope,7 fathoms. 
8 handspikes. 

Skids if required. 


One Non-Commissioned officer and twelve men will be 
required for the derrick, independently of a party in the 
boat. 


2, 3, 4, 5, have charge of the handspikes, skids, &c. 


2, 3, fix the leading block and gasket to the foot of the 
derrick ; stopper and unstopper the fall; sling the gun if it 
is to be embarked, and hook the lower block of the main 
tackle to the sling; if to be disembarked two men in the 
boat do this; | assists in hauling in, or easing off the head 
of the derrick. 


4,5, if luff tackles be used, fix selvagees, &c. 


6,7, hook the main tackle to the head; 6 mounting to 
the top; the upper block may be hoisted to the top by means 
of a small tackle; they have charge of the derrick guys. 
When the head of the derrick has been placed over the 
weight, it may be maintained in that position by tightening 
these guys. When the weight has been raised sufficiently 
high, and is to be shoved out, or hauled in, they will ease off 
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or haul upon the guys, recollecting they are not to be entirely 
cast off the posts, in order that they themselves may never 
be overpowered, and that the movement of the derrick may 
be uniform, and without jerks. 


8,9, 10, 11, 12, 13, place and work the capstan, and assist 
the other men, if necessary. 


If the fall is to be worked with luff tackles the arrange- 
ments will be exactly as has been detailed in preceding sec- 
tions. 


SECTION 14.—~ANOTHER CRANE. 


In the event of want of materials, either in size or quan- 
tity, or when the space for working in is confined, as on the 
tops of towers, the following mode has been practised to get 
guns up the scarps of works. 


Two pieces of skidding about twelve feet Jong and ofa 
proper scantling, are fastened to each other, and set up as 
sheers, the legs at the bottom being about ten feet from each 
other. On the crutch or part where the sheers cross, a beam 
of twenty-five or thirty feet long is laid and lashed, projeet- 
ing so far over the sheers, as that, when the tackle is secured 
to its end, it may as much as possible be clear of the scarp; 
itis however always to be recollected that the less it projects 
the better. 


The other end of the beam is sunk two or three feet in 
the earth, butting against a post or two, or a board, to pre- 
Vent it from coming inwards when the tackle is worked, this 
end must be loaded with stones, or shot, or sand bags, and so 
prevented from flying up; this may also be done by driving 
posts over it, and on each side of it close tothe end; they 
must be driven in an oblique direction crossing the beam ; 
the under side of each post bearing on the upper surface of 
the beam. 


The reason for doing this will be evident when it is recol- 
lected, that the beam is in fact a lever, the counterlever of 
which is that part of it which projects from the sheers over 
the escarp; all then which is required, is to confine or load 
the other end of the lever with such a weight as to counter- 
balance the gun or weight which is to be raised by the tackle 
attached to the counterlever. 
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A back guy is required to prevent the sheers from falling 
forward, but there is not any occasion for a fore guy, as the 
end of the beam is let into the ground or butts against it. 


When the gun has been raised sufficiently high, it is 
to be brought into the work breech foremost, as 1s prac- 
tised in getting a gun through a casemated embrasure— 
Section 5, page 84. 


Should the lever or beam not be strong enough, it may be 
strengthened by fishing or lashing pieces of wood to it; 1¢ 
may also be lengthened by a similar process; each leg of 
the sheers may be made up in the same way ; twe half balks 
or three twelve feet levers will do for this purpose. 


The arrangement for a leading block, stopper, &c. is the 
same as for sheers. 


The best and most convenient way of working the fall will 
be bya luff tackle; by this mode fourteen or sixteen men 
can raise a 24 pounder. 


The following implements will be required. 


2 pieces of skidding or short balks about 12 feet long each, 
and 6 or 7 inches square. 


1 spar from 25 to 30 feet, or 35 feet long. 
1 lashing for top of sheers, 21 inch rope, 5 fathoms. 


1 lashing for securing the spar to the sheers, 24 inch rope, 
5 fathoms. 


1 lashing, 3 inch rope, 4 fathoms long, for securing the 
upper block of the main tackle to the spar. 


2 lashings, 24 inch rope, each 2 fathoms, for securing the 
feet of sheers. 


2 posts for these lashings. 


1 back guy, 4inch rope, the length depends on circumstan- 
ces. 


1 post for ditto. 
4 or 6 posts for the inner end of the spar. 
2 spades or mamoties. 


2 pickazes. 
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2 mallets. 
6 handspikes. 


1 or 2 planks for rollers to move on, with pieces of skid- 
ding tomake them horizontal, if necessary. 


2 20 inch rollers. 
2 wedges for chocking rollers. 
1 gyn tackle with fall complete. 


2 muzzle2 ropes, 2 inch rope, the length must depend 
2 breech on circumstances. 


1-12 inch leading block. 
1 lashing for ditto, 24 inch rope, 3 fathoms. 


1 gasket for stoppering the fall, 3} inch rope, 2 fathoms 


ong 


] piece 31 inch rope, 2k fathcms, for slinging the gun. 
l luff tackle complete, fall 2} inch rope, 45 fathoms. 
l selvagee. 

] post. 

1 lashing 2} inch rope, 2 fathoms. 


By using two luff tackles, the work can go on without inter- 
ruption, but then more men would be required. 


2,3 drive the posts for the foot ropes, and secure the feet 
of the sheers to them ; they sling the gun if itis to be low- 
ered from the rampart, but, if it is to be raised, this is done 
hy two men at the foot of the scarp ; fix muzzle and breech 
topes; lash the leading block to the foot of the sheers; fix 

e gasket ; stopper the fall ; but if wanted to man the tackle, 
1 stoppers the fall. 


4,5 lash the balks or top of the sheers together, and, as- 
sisted by 6, 7, lash the spar to the crutch; they fix the back 
guy to the top of the sheers; fix selvagees. 
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6, 7 lash the top of the sheers together; and, assisted by 
4, 5, lash the spar to the crutch ; they hook and lash the up- 
per block of the main tackle to the end of the spar; place 
and shift the rollers forthe gun to move on, either when 
brought into the work or lowered from it ; if the ground be 
irregular, they lay a plank or two for the rollers ; reeve luff 
tackles with 12, 13, and fleet the blocks. 


8, 9, 10, 11 dig the hole for the inner end of the spar, and 
place the plank against which it is to abut; drive the posts 
over this end, and load it with sand bags, or other weights, 
according to circumstances. 


12, 13 drive post for back guy ; secure its end and attend 
to it; reeve luff tackles, secure the fixed blocks to the post, 
and attend to the running ends of falls. 


The sheers with the spar attached to them are raised by 
hand; all the men are employed for this purpose except 12, 
13, who attend to the back guy, and ease it off, and haul it 
in, as may be required when the inner end of the spar is 
lodged in the hole dug for it, the pickets for keeping it down 
are driven. 
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MILITARY PYROTECHNY. 


MILITARY PYROTECHNY. 


This art is properly divisible into two branches, namely, 
that for military purposes, and that intended solely for shew 
or amusement. The military branch is very limited, but it 
is proposed here, to give some practical memoranda in what 
is usus'ly termed ‘“ Laboratory Work” and such parts of it, 
as are now in use in the Madras Artillery. 


LABORATORY COMPOSITIONS AND STORES, 


All Laboratory Compositions may be included under three 
denominations. 


Ist.—Dry or those which only require the simple mixture 
of ingredients. 

2d.—Those, in preparing which a liquid is used in mixing, 
whether as a necessary ingredient, or to give consistency ta 
the dry portions. 


3d.—Those which require the application of heat to re~ 
duce some of the ingredients to a fluid, or other proper state, 
to admit of their mixing with the rest. | 


DRY COMPOSITIONS. 


1. The ingredients of all compositions that are to be 
mixed dry, should be separately reduced to the mealed or 
sailveriaed. state, and after being correctly weighed out, are 
to be well ground with rollers, then mixed with the hands 
and passed through hair or lawn sieves, (hair are the best) 
that the ingredients may be properly incorporated. 


WET COMPOSITIONS. 


2. The several ingredients must be separately weighed 
in their dry state, or measured in their liquid state, pour the 
liquids into a proper vessel, to which add the dry ingredients 
by small quantities at a time, stirring the composition well, 
that lumps may not be formed. 


COMPOSITIONS THAT REQUIRE FIRE 


3. If grease enters into the composition, it is first put 
into the pot to prevent the other ingredients sticking to the 
sides aad bottedl, if none is included, still the bottom and 
sides of the pot should be greased over, the other ingredients 
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may be added by handfulls through a cylindrical funnel, tak- 
ing care to have the unmixed masses at such a distance, that, 
should that in the cauldron take fire, the dry unmixed ingre- 
dients would be secure, with these precautions little danger 
is to be apprehended. 


4. If gunpowder enters the composition, a second caul- 
dron should be at hand filled with hot water, in which (hav. 
ing previously taken it off the fire) the mixing cauldron 
should be dipped or placed whilst adding the gunpowder. 


5. With every precaution, inflammation will sometimes 
occur, but if the mixing cauldron has a lid, exactly fitted to 
it, and that lid is always kept ready to put on, the fire may 
be easily smothered. The lid should have a ring in the cen- 
‘tre, through which to put a bamboo or handles, the cauldron 
should have also on each side, receptacles for bamboos, or 
be provided with iron handles, by these means the lid may be 
put on, and the whole removed from the fire, and covered 
with damp powder cloths or gunnies if necessary, but if the 
lid fits well, the act of putting it on will generally suffice 
to extinguish the fire. 


GENERAL PRECAUTIONS. 


1. Before entering the composition or mealing and mix. 
ing room, the men employed on Laboratory work, are to he 
warned, that very great caution and care is indispensably 
necessary, to guard against ignition in a room, the whole 
extent of which must be more or less filled with floating 
particles of the most inflammable matter. 


2. All articles of tron, or having any part of iron, whether 
of dress or implements, should be prohibited in the composi- 
tion room, and all hammering, wrenching or forcing, strictly 
guarded against, such operations when required, are to be 
executed in the working room, or other appropriate place. 


3. Particular care must be taken that no particles of iron, 
sand, stone or other extraneous matter, be mixed with the 
powder or compositions, otherwise the powder might ignite 
in the mealing, or the composition when driving, a very 
small particle of flint, might blow upa whole table. 


4. All mealed ingredients are to be sifted through sieves 
having leather tops and receivers, which will prevent the 
finer particles escaping to the injury of the composition. 


_5. The men employed driving composition of whatever 
kind, should keep their bodies in an erect position, so that 
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if the composition should by accident ignite, their heads and 
bodies would be quite clear. A small quantity of composi- 
tion only should be in each box, not exceeding 2lbs. for 
portfres and IIb. for fuzes, during the hot winds the above 
precaution is pafticularly necessary, as minute fragments of 
sand and stone frequently blow about. 


6. The box containing the composition should not be 
laced on the fuze or portfire block, but on separate benches. 
f the box is placed on the block, the saltpetre would 

at each blow be shaken to the bottom, and the charcoal to 

the top, and thus destroy the nice admixture so necessary 
to be obtained. 


7. In all cases it is to be observed that the strength of 
composition does not more depend on the ingredients, than 
on the effectual manner in which they are blended, and the 
mode in which they are made up for service. 


"a 
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BAGS STARTING. 


Are made of coarse cloth, and hold a small charge of 
powder, for starting the fuze of a shell, they are only used 
at mortar and howitzer practice. This bag with its charge 
is put into the fuze hole of the shell and the fuze set tight 
within it, the powder igniting when the composition has 
burned through ; it shows where the shell would have burst, 
had the proper charge of powder been inserted, also whether 
the fuze was long or short. 


Powder for starting Fuzes, 


13. Inch........ 4 oz. O drs. 

10 do. piace ag, TO: og 
8 do. wae ae lO Be 
54 do. | rr 
4: do. sd <gy, O° |; 


Articles required, 
Scissors. .........Former. 
Needle...........Thimble. 
Cup for containing marking ink. 


BAGS BURSTING. 


Are small bags or cartridges, made of cloth, in which are 
put the charges of powder, for bursting common shells or 
spherical case shot. They are carried in the copper boxes 
of light field carriages, and when required to load the shells, 
the powder is poured from them by a funnel, the empty car- 
tridge being returned to the limber. 


Powder for Bursting. 
24 Pdr. or 5$ inch.... 6 oz. Odrs. 
1S) Ok cea aciiacsinies O35. UO gs. 
Spherical] 12 do. or 42 inch.... 4,, 8 ,, 
Case shot. ) 9 do...........005. 3, 8 ,, 
6 Osi ceened-nbewe ar 2 5, 8 99 
3 do. ..ssscocseeee Ly, 8 ,, 
Common Shells. 5 To r sy ia hapten sae ” se 


Articles required. 
Scissors. .....+... Former. 


Needle. ......... Thimble. 
Cup for containing marking ink. 
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BALLS FIRE OR LIGHT. 


Are similar to carcasses having the same number of holes, 
but the case is made of paper. They ate used in sieges in 
dark nights, for the purpose of discovering Working parties, 
&c., they answer on some occasions to set fire to Buildings, 
but the cases being made of paper, they are not heavy enough 
to break through roofs. 


Table of Fire or Light Ball Cases. 


Diameter of 


| Weight | Diameter. S Rise hele 
I on ® rn) bug 
f = sf| 2 |€3) 2 ! § 
Neu. «6 (= (2 ye] & eo] B] 
AIF lela Fl al & | 
Ibloz. {Ibloz. ins. | ins. | ins. ins. | ins. 
13 Inch... ...]14] 8/28] ,, 19.60] 12.80 11.60 1.84 | 1.70 
10 do. nes fi 6l16 > 7.09] 9.80 |1.40. 1.57 | 1.45 
8 do. ....../ 312! 6:12'5.60' 7.80 51.10! 1.325 | 1.227 
51 do. ......] 1] 2 ; ed 5.54 | .75| .894| .826 
4: do. ... sto 59 { o> 13-20] 4.40] .60| .8321 .769 


Method of Forming the Cases. 


The former or block on which the case is formed, must be 
equal to the interior diameter of the case, it is first greased 
all over with tallow to prevent the paper sticking to the block, 
and a slip of paper from 2 to 3} inches wide, (according to 
the size of the case) well pasted is put upon it, beginning at 
the nail, which is continued all round, another slip is put on 
it in a contrary direction to the other, which will form the 
quarters, pieces of paper are cut to fit them so that they may 
just come upon the edges of the other pieces, another coat 1s 
put on in the same manner, but the slips of paper are made 
to cover the quarters, after this any shaped pieces of paper 
will answer, taking care they are not too large, when the case 
is about 4 tenth of an inch thick, it is put out to dry, and 
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when neat dry, the coating of paper is continued, until it ig 
one-tenth of an inch thick, it is then perfectly dried, and the 
block taken out, by cutting the case into equal parts, leaving 
about an inch uncut to form an hinge, the block being taken 
out, the case is again closed, and a slip of paper well pasted, 
put all round the case, when this is dry, four or five coats are 
put on, and occasionally beat with a small mallet to make it 
firm, when nearly dry more coats are put on, and as many 
more as may be requisite to bring it up to the gauge, the case 
to be put out to dry partially after every five coats. When 
brought up to the proper size and perfectly dry, they receive 
two coats of red paint, the holes are then cut with a brace 
bitt, and the sides of them seared with a red hot. iron to 
harden them. 


For filling fire of Light Balls—Composition No. 1. 
Saltpetre..........6 Ibs. 5 oz. 


Linseed QOil........0 ,, 8 ,, 


The process of mixing and driving the composition is 
similar to that with carcasses, the dry part of the composi- 
tion being well mixed and pulverised, is added in small 
quantities to the oil while boiling. The same precautions 
are equally necessary in preparing fire balls as in carcasses. 


Composition No. 2. 


Saltpetre refined...... 21 lbs. 
Sulphur do. ...... i 4% 
Chunam sifted ..... ‘ LS 
Indigo do. ...... 7 2. 
Camphor........ motes 14 ,, 
GCG. 63.0005 50 e8s be 7 99 


The dry ingredients are well mealed, the ghee and cam- 
ees are then added, and the whole well mixed with the 
ands until the mixture appears of one uniform color. 


Priming fire or light balls is the same as with carcasses. 
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Articles Required. 


Block or Former. Drifts, Wooden. 
Mixing Boxes. Mallets. 
Rollers. Knives. 
Scrapers. Scissors. 
Mortar and Pestle. Brushes. 

Sieves. Kettle Dammer. 
Pans, Copper. Plugs. 

Boiler. Funnel. 

Spatula. Gunnies. 


Colonel Jones says, Light Balls are of such excellent use 
in discovering working parties, that some means ought to 
be taken, to render them of dangerous approach, by attach- 
ing a grenade or other missile so prepared as to explode at 
certain periods of their burning. 


At the late sieges in Europe, two or three bold men of the 
Engineer Brigade, were always in readiness to run up and 
extinguish the Fire Balls as they fell, and generally succeed- 
ed in a few seconds in smothering them, with filled sand- 
bags or by shovelling earth over them. 


The Garrison always directed their fire on the men so 
occupied, which diverted it altogether from the Working 
party employed perhaps at a few yards distance from the ball 
to its right or left. Some casualties occurred to the men so 
employed, but generally they had extinguished the Light 
Ball, before a second discharge of Artillery could be brought 
upon them. 


BALLS SMOKE. 


Smoke balls are sometimes used on service, the cases of 
which are formed in the same manner as those for fire balls, 
but with only one fuze hole and are painted black. The com- 
position is 


Saltpetre..... atawariem wares 1 |b. 
Mealed powder.............. 5 5; 
Sea Coal....... isaisewesua: UE 
Swedish PICs 405 sheds pte 4s 


TAHOW s ciscvoiaacwnsaveune & By 
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These are mixed in the same manner as composition for 
carcasses. In filling the cases the following dry composition is 
introduced in three portions as follows ; one portion when 
the case is one quarter filled, a second portion when it is half 
filled, and the remaining portion when it is three-quarters 
filled. They are primed in the same manner as fire balls. 


Sulphur 1 oz. . 
Sea Coal 1 ,, € for 10 and 8 inch. 


S h S 93 . 
Sea Coal ‘ in § for 5h and 4¢ inch. 


The same articles are required as with Fire Balls. 
BOTTOMS FOR SHOT AND SHELLS. 


Bottoms are made of any good, seasoned tough wood, hol- 
lowed out, so as to admit of one-third of the shot. The dia- 
meter of the bottom, should be of the standard shot or shells 
diameter, their height equal to half the diameter. 


There are several methods of fixing bottoms to shot. 


J — With solder, as done in the Royal Arsenal at Wool- 
wich, 


Grind a circle of an inch diameter on the shot till perfectly 
clean, then take a lump of sal-almoniac, and after dipping it 
in cold water, rub the clean surface until it assume a whi‘te 
appearence, when it must be placed on a stove to dry—as 
soon as the part rubbed becomes brown, which on a hot stove 
will be in 5 or 6 minutes, the shot are ready for tinning, which 
must be done as follows :— Melt block tin in an tron pot, till it 
assumes a yellow hue (if it becomes blue or brown it ts over- 
heated) and put in the shot, which must be taken out, and 
rubbed with dry sal-almoniac on the prepared part, and again 
dipped in the metal, when they will be found perfectly tinned. 
They are then to cool till they can just be handled, whea the 
wooden bottom, accurately fitted to the tinned part, must be 
fixed by the application of a tin stud, and as much a@ider as 
will make an even surface, by a proper iron. 2 


In fixing shells, astick about a yard long, one end fitted 
to the fuze hole, with a groove to admit of the air escaping, 
will be found useful. Care should also be taken to prevent 
the tin from entering the shell. 
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2d. With solder as done at the Arsenal of Fort St. 
George. 


Grind a circle of an inch diameter on the shot till perfectly 
clean, then takea lump of sul-almoniac, and after dipping it 
in cold water, rub the clean surface till it assumes a white 
appearance, place it on a charcoal fire, and when sufficiently 
hot, apply a little powdered sal-almoniac tothe spot, which 
will smoke if sufficiently hot, then apply a red hot soldering 
iron and a piece of pewter solder, rub it on until perfectly 
tinned, when cooled a little, the wooden bottom is accurately 
fitted to the tinned part, and fixed by the application of a 
concave tin stud, 2 inches diameter, with a hole half an inch 
diameter, and as much solder with resin or sal-almoniac, as 
will make an even surface of the concavity in the stud, by a 
soldering iron bent at right angles. 


The shot or shells are placed in a shallow box of wet sand 
to cool. 


3d. With glue. 


Bottoms are fixed to the shot with a composition of equal 
parts of resin and glue, which after being well pounded in a 
mortar, are put into a convenient vessel, with sufficient water 
to prevent the composition being burnt. 


When the composition is well melted, it is applied to the 
inside of the bottom with a brush, a little well picked oakum 
from Europe junk, is laid evenly in the bottom, and the shot 
having some composition applied, to a part of its surface, 
is put init, and firmly pressed down and laid to cool. 


Another method of fixing bottoms to shot with glue, but 
more expensive than the former, is, when the composition is 
well melted, a quantityis poured witha ladle, into the hollow 
of the bottom, and rolled about until it adheres all round, the 
shot is then put in, and pressed down, forcing out the surplus 
composifion, which is taken off the side of the bottom with 
a knife. 

4th. With Dammer. 

Dammer............ I part. 


Olli sseseiscosweeeas 1b Mo: 
Brick dust. .secesesee 2 AO. 
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The dammer is first melted over a fire and quite dissolv- 
ed, the brick-dust finely powdered and sprinkled upon it, 
and the whole moved about by a spatula, the oil is then 
added, and when the composition is well mixed, it is made 
into sticks or balls for use, the composition is to be pounded 
when used, and the shot applied when perfectly hot. 


None but smooth and even shot are fixed to bottoms for 
Field guns, and care must be taken, that each shot is passed 
through the gauge, both before and after fixing the bottoms. 
If any part of the shot is more uneven than another, though 
not sufficient to condemn it, that part must be inserted in 
the bottom. 


Use of Bottoms. 


The wooden bottom keeps the projectile in its proper place, 
whilst it is being sent home. It prevents the shot knocking 
about, which so soon destroys guns. In preventing this the 
wooden bottom lessens the rotary motion, which 1s a great 
cause of the deflection ‘of shot; finally it increases the range. 
The conical bottoms used with the new howitzers, increases 
the range more than the common one, but great care is re- 
quired in using it, for if not sent home carefully, the shot or 
shell will stick half way. 


Articles Required. 


Ist Method. 2d Method—Stone grinding. 
Stove. Soldering iron. 
Stone grinding. Box for sand. 
Soldering iron. Gauges. 
Melting pot. 3d & 4th Method—Chattie. 
Gauges. Brush. 


Gauges. 


1] 
CARCASSES. 


Carcasses differ from common shells, in having 3 fuze holes, 
and a greater thickness of metal. 


Table shewing the Weight and Diameter of Carcasses. 


Qe GEE aD GEE GED 


t eerie ee ees 
a Empty. | Filled. 
inches. | Ibs. | oz. Ibs. | oz. 
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S loch. .......eeeveeese| 12.84 |195 |] ,, [212 

Dade wate dass awe | 9.85 | 90 por | 8 
Ba: cunekones seceuessceel 7.85148], | 50 | 14 
53} ,,—or 24 Pdrs.........| 554] 15 | 6 | 16 | gl 
4 ,—or 12 4, cc cece nee 444| 8|6 g | 13 


OR” ee eee, Oe ee eee 


To Fill Carcasses. 


The following is the proportion of ingredients for Carcasses. 


Saltpetre refined,......... seewe “Oo 4 
UIPNUT, chauwdienwtewnaseaen “2: 3 
ANUMONY .ocessetiesetieaes ax lO 
Venice turpentine..........6++ 5, 10 
ReSINs ac cieseieceaawnweecs: 14 
POlOW s ocaeeéeae%s ee ree », 10 
Gunpowder mealed............ 5, Il 


The necessary precautions to be taken. 


Make the fire place in a convenient place, and fit the boi- 
ler or pot to the top quite close, leave an opening on one side 
to feed the fire, the dry composition being at some distance, 
the man that holds the spatula to stand clear of the pot. A 
wooden cover, to fit close round the top of the pot, with two 
long handles passing through rings at the top, and wet gun- 
ny bags or powder cloths, should be kept at hand. Ifthe 
composition takes fire, put on the cover and take away the 


12 


handles, this will keep down the flame, until the wet gunny 
bags, &c. can be laid on, which will put out the fire. A cop- 
per funnel about 4 feet long will be found very useful in put- 
ting the dry composition in the pot, and save the trouble 
of taking the pot off the fire. 


The antimony and resin are first well pounded in a mor- 
tar and then passed through a brass wire or hair sieve. The 
saltpetre and sulphur are also to be well mixed ina mixing 
box, and afterwards passed through a hair sieve. The tal- 
low is melted in a 5 gallon boiler, the pitch and resin being 
added ; when ina boiling and liquid state, the saltpetre and 
sulphur are carefully put in by handfuls, at a time, into the 
centre of the pot, the whole mass being kept well stirred 
round with a wooden spatula tipped with copper, the anti- 
mony and gunpowder are put in the last, this requires great 
care, the safest way is to take the pot off the fire, then put 
in the two latter ingredients and after they are well mixed, 
place the pot over the fire again. When the whole mass is 
sufficiently mixed, the pot is taken off the fire to the car- 
casses, which are to be filled, either by pouring the composi- 
tion in, or with pieces put in by the hand, the composition 
is to be well driven with a two pound mallet and wooden 
drift. Previously to filling carcasses, all the holes except one 
are stopped up, by driving in wooden plugs, and when filled, 
a plug is drove in, on which the carcass should be placed to 
prevent its being forced out by the composition ; the plugs 
should be greased with tallow, to prevent the composition 
sticking to them. 


To Prime Carcasses. 


When the composition is nearly cold, the plugs are taken 
out, one at a time, and portfire composition driven in hard, 
to fill any cavities, the holes are than primed by laying two 
strands of quick match, and driving fuze composition over 
them hard, to within a quarter of an inch of the top, the 
ends of the match are then folded in and covered with meal- 
ed powder, moistened with spirits of wine, a circular piece of 
paper is placed over the priming, secured at the edges with 
dammer, over this a piece of cloth covered with dammer, the 
carcass is than ready for service. When used the covering 


is removed and the ends of the match laid open and dredged 
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as with common shells—carcasses will burn from 8 to 12 
minutes. 
Articles Required. 


Mixing Boxes. Gunnies. 
Rollers. Mallets. 
Scrapers. Knives. 

Mortar and Pestle. Scissors. 

Sieves. Brushes. 

Pans Copper. Kettle Dammer. 
Boiler. Plugs. 

Spatula. Tunnel. 


Drifts, wooden. 


The use of carcasses is to fire buildings and they are used 
in the same manner as common shells. 


CARTRIDGES FOR SMALL ARMS. 


Are made up of two different sorts of paper, in order to 
avoid mistakes in serving out ammunition; ball cartrizes are 
made up of Europe whited brown, and blank cartridge of 
country blue paper. 


Each sheet of Europe paper measures 22 inches by 17, and 
will cutinto 12 musket or 16 fuzil papers for ball cartridges. 
Each sheet of country paper measures 19 inches by 13, and 
will cut into 12 musket or 18 fuzil papers for blank cartridges. 


Casting the Balls. 


The moulds are generally made of brass, and cased with 
iron (with iron handles) in two parts, having a joint at the 
upper end, each part has_ generally 6 semi-circles with 
mouths, and a groove connecting the mouths, when the mould 
is closed. 


The lead is put intoan iron pot with half measure of cocoa- 
nut oil per 100 Ibs. and when melted, if any scum should 
appear, it is taken off with an iron dipping ladle, the lead 
should not be made too hot, but sufficiently fluid to run freely, 
otherwise the balls will not be solid. 


The metal is taken out with the ladle, and poured into the 
mould, where it remains about half a minute, then taken out 
and the gules cut off with the cutting instrument. 
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To make the balls as round and smooth as possible, they 
might be rolled between two wooden rollers, worked on a 
similar principle as the common handmill. 


After a dozen casts the mould should be dipped in water 
to cool, and after every cast cleaned with a rag dipped in 
cocoanut oil. 


The wastage in casting should not exceed 4 per cent. 
each pound of metal casts musket balls 144, fuzil or pistol 20. 


BLANK CARTRIDGES. 


To prepare the case for blank cartridges for muskets, open 
the sheet of paper, and cut off a slip 13 inches by 2 from the 
edge of the paper, then fold the 13 inch side into three dif- 
ferent parts, which double over, and join their opposite cor- 
ners, which will give twelve papers. 


To prepare the case for blank cartridges for fuzils, from 
the open sheet cut off aslip 19 inches by two, divide the side 
reduced to 11 inches into 3, which will form a slipof 19 inches 
by 32 inches, this is again divided into 3, and the opposite 
ends brought together will give 18 papers. 


To make Blank Cartridges. 


The former is made of wood likea ruler about 8 inches 
in length 615 of an inch diameter for fuzil, and -693 of an 
inch diameter for musket cartridge, the end being hollowed, 
the former is laid on the paper at the edge between the two 
right angles, the hollow end next the longest side, but one 
inch from it for musket, and 2 inch for fuzil, the cartridge is 
rolled up, and the projecting paper turned on the former at 
four different times, the last portion of paper having a twist 
given toit, this end is placed on the table, and a few taps 
given to it, the cartridge is then ready for filling. 


BALL CARTRIDGES. 


To prepare the case for ball cartridges for muskets, open 
the sheet of paper, and cut offa slip 17 inches by 2}, then 
fold the 17 inch side into three equal parts, which double 
over and joining the opposite corners will give 12 papers. 


ty 
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To prepare the case for ball cartridges for fuzils, open the 
sheet of paper and cut off a slip 22 by 2 inches, double the 
sheet into two long folds 22 by 74 inches, this is then folded 
into four equal parts 5} by 73 inches, and the opposite corners 
Joined which will give 16 papers. 


TO MAKE BALL CARTRIDGES. 


The former is made of wood, and like a common ruler, 
being the exact diameter of the ball, or .693 inches for 
musket, and .615 inches for fuzil, one end is made round, 
the other hollowed to receive about one-third of the diameter 
of the ball, the former is laid on the paper at the edge, be- 
tween the two right angles, the hollow end next the longest 
side, but 1} inch from it for musket, and | inch for fuzil, the 
former is covered with one turn of paper, then the ball placed 
in the hollow, one thickness of paper being between the ball 
and powder, to keep it in its place; the paper is then rolled 
up quick and made firm, by being gently pressed by the palm 
of the right hand rolling it forward ; when rolled, it is taken 
up with the left hand, and the end next the ball, choked 
with a clove hitch of ‘Europe twine, the paper outside the 
hitch is trimmed with a pair of scissors, but not close, a few 
taps are then given, with a flat mallet to spread the tuft end 
of the paper; the cartridge is then ready for filling. 


Filling Cartridges. 


The empty cartridges are placed vertically in a box, and 
the powder poured intothem by a machine for filling cart- 
ridges, invented by a person of the name of Coffin. The 
machine fills cartridges more expeditiously, and with greater 
correctness as to quantum. It is in shape resembling a com- 
mon coffee mill, a boy holds it in one hand, and fills the cases 
by a simple turn of the small handle, by which one cylin- 
drical tube empties, while the same motion fills a similar re- 
ceptacle, which is alternately discharged and replenished 
as long as the conical bason above contains gunpowder. 

When filled, they are taken out singly, and the pow- 
der shaken down by afew smart blows against the table, 
and passed through the gauge of the diameter of the bore of 
the piece .74 inch for musket, and .65 inch for fuzil. The end 
of the paper projecting above the powder, is compressed and 
the edges folded in an oblique direction from the powder, to 
one-third of the breadth of the upper edge of the paper on 
the same side, the projecting part so folded is turned down 
close to the powder, the folds of the edges next the powder. 
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To Bundle Ball Cartridges. 


In bundling cartridges 2 forms of paper are requisite, viz. 
the wrapper and the slip. The slip is laid on the table, five 
cartridges are laid on it, placing the ball of one cartridge 
opposite the folded end of another, five more are laid on 
these, placing the balls alternately as before, the slip is then 
folded round and secured, with two clove hitches of country 
twine, one at each end of the bundle close to the balls. The 
bundle is then placed on the wrapper, which is neatly folded 
round and secured with country twine, going once round 
each way, crossing in the centre. 


One sheet of paper will cut 


Wrappers —Musket........0+. 4 
3 Bagi wi6tsees swe ca: 6 

Slipsp—Musket, ... weeeevssreeee 8 
s, SHOR eeu ce sauatiae bu cewaw! 

The slips cut off in making cartridges are to be used in 
bundling. 

Blank cartridges are seldom packed in wrappers, slips only 
being used, as they are generally made up by Corps, and ball 
cartridges in Arsenals. 

Small arm cartridges are carried in the field in barrels or 
boxes containing 500 musket or 700 fuzil each, and slung 
over bullocks, the same as powder barrels. The boxes are 
covered with wax-cloth and gunny, and marked with the 
nature and number of rounds of ammunition. 


Articles required. 
Machine filling Cartridges.—Boxes filling Cartridges. 


Formers. Gauges. 
Mallets. Melting pot. 
Knives. Dipping ladle. 
Scissors. Moulds.. 
Table. Clippers for balls. 
CARTRIDGES. 
ORDNANCE. 


For Light Field Ordnance, are made of serge, either white 
or colored, the latter not being so liable to be destroyed by 
insects, is preferable. They are cut to fit the bore of the gun 
or chamber of the howitzer, by a flat wooden former, one and 
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half diameter of the bore or chamber, the end that forms 
the bottom of the cartridge, is divided into two points, by 
which the bottom of the cartridge is in four parts, and when 
sewn forms a hemispherical bottom. 


For Heavy Field or Garrison Ordnance, they are made of 
tent cloth, and are cut out by a former, one and half amet 
of gun, one end being hemispherical. 


The difference between the diameter of the charge and 
chamber should be very small. This is not sufficiently at- 
tended to, when this difference is considerable, a great quan- 
tity of the fluid is ignited before the projectile is moved. 


The cartridge should always be of sufficient length to be 
placed under the vent, and to leave no space between the 
charge and projectile, or the range will be much diminished. 


Dimensions of formers and quantity of Serge or Cloth re- 
quired for making Cartridges. 


| Former. | 100 each 
oe @ o 
| : IS re y 2 ;|8 © 
| = S Ossian elnge 
a | 3 PA parse 
® 2 Spe ales B 
- Oo is cs no ae 2 
ins| thsjins| ths| yards. | yards. | | yards. 
24 Pounder....../20/0]8/2] 26 321 37 
18 ,, ea o|7| 5 | 24 28% 34 
12? 6. soeaeuses 14;0') 616 22 16 18 
De eg. Sreeha ears 8| 0 : 0 16 142 16 
Gos “Bhatt 3 2 14 | 13 | 144 
3 bere eies 6, 0 i ] ¢) 0 ‘¢) 
24 Howitzer. s|o 4 0] o | 0 | 0 
12) 3h -setiensed) OF OC [O10 0 0 0 


In making cartridges the serge or cloth 1s placed double, 
and the former on it, the cartndget is marked with charcoal 
or lamp black, round the former, } of an inch being allowed. 
for sewing. They are sewed with cotton thread, the stitches 
to be close and regular, they are then turned and ready for 


filling. 
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The charge being either weighed or measured, is put in the 
bag by a funnel, the top of the bag is then grasped with the 
left hand, and several smart blows given with the edge of the 
right hand, all round the bag to settle the powder, the bag 1s 
then tied with a double hitch of country twine. 


Cartridges for Light Field guns are always carried filled, 


with heavy Field Ordnance, they are carried empty, and 
filled as required. 


Quantity of Powder used in filling Cartridges. 


: Proof Proof Proof 

ae 1200 | 1400 !of Ord- 
5° | yards. | yards. | nance. 

Ibs. | oz. | Ibs. | oz. | Ibs. | oz. | lbs. | oz. 
Iron Gun 24 Pdr..| 8 | 016 11] 6 71 18)]0 

» » 18 5 | 6 | 5 o[4 |r| 15|0 | 

eae ems ae 0,3 6; 3 41 12;0 
Brass, 9 » [2 4{1 4} 1 3 | 3|8 
Se, ye Oe Gee dhe UL 8 il 4\1 3! 210 
yo» 38 » [0 11210 |10;0 1 | Ifo 
» Howr. 24 ,, | 2 | 0); 1 iW l | a 3; 0 
» 9 125 |1 | 410 [14] 0 13 ils 


N. B.—At 1200 yards proof } is deducted and at 1400 
yards :., 


Articles required. 


Formers. Measures. 
Scissors. Funnel. 
Needles, Scales and Weights. 


Thimbles. Cup for containing marking ink. 
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FUZES. 


Fuzes are wooden tubes made of well seasoned beech, de- 
creasing in size from the head downwards, with a cylindrical 
cavity through the centre, from the wa end, to within about 
half an inch from the small end, the head or large end is 
made in the shape of a bowl and is called the cup. 


When turned down to the proper size, and while in the 
lathe it is graduated or divided into divisions of two-tenths 
of an inch each, from the bottom of the cup to the bottom of 
the cylindrical cavity, by means of an instrument for that 
purpose, the fuze is then taken out, the small end fixed in & 
chuck, bored with the auger, and the cup formed with an in- 
strument made for that purpose. 


Wood has been found better than metal and can with a 


rasp be reduced to any size. Metal is apt to be corroded by 
the composition. | 


The bottom or small end is left solid for two reasons— 
Ist, that the composition may not be exposed to the influence 
of the atmosphere— 2d, that there may be a hard substance 
to drive against, so as to get the composition to a consistency. 
The cavity down the centre is filled with composition, which 
ignites from the flame of the charge when fired, and commu- 
nicates the fire to the powder in the shell, and causes its ex- 
plosion at the desired moment. 


Fuze Composition. 


Saltpetre. ..0.....c00eee006-35 parts, 


Sulphur......... ee ee er) eee 
Charcoal. ......... 


Pe re | 3” 


Total....50 ,, 
The fresher the charcoal the better will be the composition. 


In mixing this composition, the saltpetre is rolled 3 hours 
by itself, the sulphur is mixed with it, and rolled two hours, 
the charcoal is then put in and well mixed with the hands, and 
the whole moistened with clean water, and rolled 3 hours 
more. The composition is sufficiently mixed, when any par- 
ticles of saltpetre or sulphur cannot be discerned. After be- 
ing dried in the sun it is again put in the mixing box, re- 
duced to a fine dry powder, and passed through sieves. 
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To drive Fuzes. 


The fuzes being fixed in a block (which holds 9) takes 
ladleful of composition, and put it into each fuze, place the 
drift over it, and give it the regular number of blows with a 
mallet according to the size of the fuze (20 to the large and 
15 to the small) at the same time turning the drift with the 
finger and thumb, when another ladleful of composition, is 
put in each fuze, which must be carefully driven the same as 
before, continuing one ladleful at a time, till the cavities 
in the fuzes are filled to one-tenth of an inch from the top, 
when 2 strands of quickmatch are inserted crosswise, and half 
a ladle of composition driven overthem. The greatest care 
should be taken in driving fuzes, to give the regular number of 
blows, and in as uniform a manner as possible, and that each 
lad!eful of composition may be alike, or the effect of the shell 
cannot be depended on. The composition when driven 
should be quite dry. 


Each fuze is marked with the initials of the driver, and the 
year when drove. 


All fuzes should burn equal lengths in equal times, and 
are made to burn one inch in five seconds. 


Capping Fuzes. 


To cap common fuzes, the quick match, fixed in the 
fuze by the driver, is turned down into the cup, which is then 
filled with dry mealed powder, over this is placed a circular 
piece of paper, of the size of the cup, these pieces are cut out 
with a stamp or cutter, similar to the wad cutter of a fowling 
piece, this is again covered with a large piece, indented all 
round, and is pasted outside as low as the composition mark, 
and when dry, dipped in kitt, (care must be taken in dipping) 
that the cup of the fuze only is inserted, or as far as the 
composition mark, and also, not to commence till the froth, 
which rises on the hitt on first boiling has subsided. With 
spherical case shot fuzes, when the match is turned into the 
cup, it is filled with a paste of mealed powder and spints of 
wine, then a strand of quickmatch is worked through the 
four cuts, in the cup of the fuze crossways, and afterwards 
finished in the same manner as common fuzes. 


21 


The difference between fuzes for common shells, and sphe- 
rical case shot, is only in the priming, in the latter spirits of 
wine is mixed with the mealed powder and forms a paste. 
In common shells the priming 1s dry mealed powder. The 
cause of this difference is, the low angles at which spherical 
case shot are thrown, and the length of the gun; if the 
priming was dry it would fall out in putting the shell home. 


This cannot happen with mortars, as they are always fired at 
high angles. 


Articles required. 


For turning and marking Fuzes. 
Lathe. 
Instruments Fuze, setts 
Chisels. 
Gauges. 
Stamps for marking. 


For driving Fuzes. 


Boxes composition. 

Blocks. 

Ladles Copper. 

Mallets. 

Drifts tipped with brass for driving Fuzes. 
Saws Fuze. 

Pendulum. 


yor Capping F'uzes. 


Boxes mealed powder. 
Pans copper. 
»» Iron or Pitch kettle. 
Knives. 
Scissors. 
Pots, paste, 
Brushes. 
Cutters. 


Mallets, 


TABLE OF FUZES. 


‘oeEasee 
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KITT OR DAMMER. 


Is a composition made of, 


Pitch. ....eeceeee veeeeed do. 
WW AXsh bb ehcScwwedad cae, (AO: 


These articles are put together in an iron pot and melted, 
when the froth which arises on first boiling has subsided, 
it is ready for dipping fuzes. It may be used in this state 
for covering the fuze holes of carcasses and fireballs, or when 
cold to put round fuze holes, to prevent the admission of air 
after fixing thefuze. It must be kept in water, and when re- 
quired for use, drawn out like cobblers wax until soft enough, 
care being taken, that the part to which it is applied is kept 
perfectly dry, although the hands may be wet. 


Articles required. 


Kettle pitch. 
Spatula. 
Bucket water. 


LIGHTS BLUE. 
ARE USED ON SERVICE AS SIGNALS, 


Composition for blue lights. 


No. 1. Saltpetre............000. .. 9 Ibs, 
Sulphur. 2.2.66. cee eee cose. 2 dO, 
Arsenic... ceessees (eecueaad — -GO: 


Antimony........e.ee.e0.- 1 do. 


Sulphur. ....ccccscvesceees 12 do. 
Red orpiment..........5.++ 3 do. 


The ingredients are pulverized and well mixed, with the 
roller in a mixing box, and passed 3 times through a hair 
sieve, the brilliancy of this light depends upon the purity, and 
thorough incorporation of the several ingredients. The cups 
in which the composition is placed, are from 5 to 7 inches 
in diameter, and |4 to 2 inches deep and are made of burnt 
clay. The composition being placed in a wooden box and 
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moistened with clean water, the cup is taken in one hand, 
pressing the composition on it, which is smoothed with a 
clean board, a little mealed powder dredged over the top. 
Two strands of quickmatch are placed across each other on 
the top, and a piece of cartridge paper put over the whole, 
and pasted underneath the cup, over this is pasted a cover- 
ing of portfire paper, which is also pasted under the cup. 
When dry the blue light is ready for use, and will burn from 
1 to 2 minutes. 


Articles required. 


Table. Box composition. 

Mixing box. do. dredging. 

Roller. Paste pot and brush. 
Scraper. A small board for smooth- 
Sieve. ing composition. 
Scissors. Gibbet for burning on 
Knife. trial. 


MATCH QUICK. 


Quick match is composed of cotton thread, soaked in 
mealed powder and spirits of wine. It is a very necessary 
article, and is used for priming mortars, quickmatching fuzes, 
carcasses, light balls and filling tubes. 


Quick match compesition, 


Cotton thread a ee eerecre i Ibs. 
Mealed powder. .,....eesea0e-- 3 do. 
Spirits of wine.......0..s.e6. 3 Quarts. 


A skein of thread is wound isto balls, some of 2, 3 
and 4 threads each, as many balls as will make the number 
of threads required for the match, are wound into | weigh- 
ing 4 ounces,-it is then unwound into a pan, in which a por- 
tion of the spirits of wine and mealed powder have been 
mixed, taking care to place the thread so as not to ravel, 
when reeled on the frame after boiling, the end of the match 
is made fast to a piece of wood, and the remaining part of 
the mealed powder is strewed over the thread, with the 
spirits of wine, the thread is then pressed lightly with the 
hands, until the ingredients are thoroughly inixed, the cover 
which is made to fit close, is then put on, and the pan placed 
over a slow fire, and kept simmering until the liquor is near- 
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ly evaporated, which willbe in about 21 minutes, the panis 
then taken off, and the match reeled upon a frame, passing 
at the same time through a man’s hand, full of mealed powder 
moistened with the liquor, remaining after the boiling. Meal- 
ed powder is then sifted over the match, which is put out in the 
sun to dry, and afterwards made into skeins of 20 strands each, 
by tying them together at one side of the frame, and cutting 
off the other side with a knife, tied up in paper, and final- 
ly put into boxes. 


Articles required. 


Copper pans. 

Reel frame and stand for drying. 
Tin Quarts. 

Copper shovels or ladles. 

Boxes for mealed powder. 

Sifting table. 


MATCH COTTON. 


Cotton or slow match is made of coarse cotton thread, 
twisted into a rope of two or three inches in circumference, 
but not so hard as other kinds of cotton rope, the only pre- 
paration igs tg afterwards is sewing the strands together, 
to prevent their os out by the explosion of the piece 
when fired. Each skein is made up in a roll and contains 
from 15 to 20 yards of match, weighing from 33 to 5 pounds, 
it is used tu keepa light, so as to be prepared to fire at all 
times, and occasionally to fire guns instead of portfires, one | 
foot burning about an hour. 


With light field guns, a portion of match is carried in 
the match box on the left side of the carriages, and is always 
kept burning on service, for the purpose of lighting portfires. 
The match box is divided in the centre, one half being lined 
with tin, with several holes in it, in this part the lighted end 
of the match is kept, the other is filled with match neatly 
folded. 


With heavy ordnance cotton match is generally used for 
firing, about two yards is attached to a linstock, one end 
being kept fixed in the claws, with 6 or 7 inches hanging 
elear, the other end is twisted round the stock and made fast. 
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Cotton match is supplied to the Arsenals by the Com- 
missariat, and afterwards sewn by the Store Department. 


Articles required. 


Needles, thimbles, scissors. 


PASTE. 


For Laboratory purposes is made from good flour, mixed 
with clean water, but not too thin, this is poured into a pan 
with boiling water in it, stirring the mixture all the time, and 
until it is sufficiently boiled. A small quantity of copperas, 
verdigris, or neem juice* may be put in the boiling water, which 
will generally prevent insects eating it after its application. 
‘Lhe paste will be much stronger if conjee-water is used. 


Articles required, 


Spatula. 
Tub for paste. 


PORTFIRES. 


A portfire isa cylindrical tube of paper, about 16 inches in 
length, filled with composition, and used to fire the priming 
of pieces of ordnance, and burns about 16 minutes, the diame- 
ter of the case is "5 and the composition ;', of an inch. 

A portfire will burn for a short time under water, no rain 
ought to affect it. 


Portfires give a powerful fire, and are well calculated for 
firing ordnance with rapidity, but at night the strong light 
they give is objectionable, it cannot be concealed, and conse- 
quently it serves as agood mark for the enemy’s fire. 


Composition for filling portfires. 


Saltpetre refined............ 44 parts. 
Sulphur do. ........-... 14 do. 
Charcoal do. ...... ..... IL do. 


Total...... 59 do. 


® Its Malabar name is Vepum marrum, and is generally known amongst Eu- 
ropeans, by its Portuguese name of Margosa tree. 
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The above composition is mixed as follows :— 


The saltpetre is ground by itself for an hour and a half, 
the sulphur is mixed with it and ground for one hour, the 
charcoal] is then put in, well mixed with the hands, the 
whole moistened with clear water, and ground one hour 
more. It is properly mixed, when no particles of saltpetre 
or sulphur are discernable. 


To Roll Portfire Cases. 


Place an open sheet of paper on the table, with the long- 
est side to the edge, paste it thinly over, and double down 
4 of the sheet and paste that part again, the rolling stick 
must then be put between the two folds of the paper at the 
double, giving one turn with the hands and then placing the 
rolling board, the whole is rolled up, and the rolling continu- 
ed until the case is firm and smooth, it is then tried in the 
gauge, and if too small partly unrolled, and a strip of pa- 
per put in; if too large a little of the paper must be cut 
away, the case 1s again put under the rolling board, and 
when smooth, taken off the stick, the ends cut straight with 
the knife and cutting stick, and pasted inside, when dry the 
case is marked with date, and name of person who rolled it. 


To Drive Portfires. 


When the case is properly dry one end is pared down 
with a knife and turned in to form a bottom, the setting in 
drift is put into the case which is then placed in the brass 
mould, and the whole put into the block, and firmly fixed 
by the screws, the setting in drift is withdrawn, and the 
saveall placed on the mould; a ladle full of composition is 
put in, and driven down with 20 blows of the mallet—until 
the case is full—it is then taken out of the mould, the top 
neatly pared off and marked with the date, place and persons’ 
name who drove it. Care must be taken that the same 
quantity of composition is in the ladle each time, to ensure 
uniformity; there are 3 drifts of different lengths, and 
are usecl in succession as the composition rises in the case. 

Portfires are packed in bundles of 10 each, having a wrap- 
per at each end and one in the centre. 


Articles required to roll Portfire Cases. 


Table. Pasting rods. 
Paste-pots. Cutting sticks. 
Brushes. | Knives. 


Rolling boards. Gauges. | 
Rollers. | 
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Articles required to fill Portfire Cases. 


Brass moulds. 
Wooden blocks. 


Wooden mallets. 
Iron setters. 


Copper ladles. | Tron end openers. 
Steel drifts of sizes tip- Knives. 
ped with copper | Composition boxes. 
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Rockets Signal. 


These are the only rockets now made up in Laboratories 
for Service, they consist of Cylindrical Cases of paper filled 
with a composition of certain combustible ingredients, 
which being tied to a stick and fired, mount into the air and 
then burst, they are used for making and repeating signals. 


To Roll Rocket Cases. 


The paper is first cut to the proper size, if for | lb. rocks 
ets a sheet of portfire paper is divided in two at the fold or 


double of the sheet, for 4 pound it is divided in two the 
contrary way. 


A piece of paper is laid on the table and pasted, this is 
rolled on the former, with the rolling board, another piece is 
then added, and after being pasted is rolled over the other 
and as many pieces used as will bring it up to the proper 
size, which is ascertained by a gauge, if it is not, it is partly 
unrolled and a slip of paper put in if too small, and if too 
large a portion is cut off, always cutting the end of the pa- 
per in a sloping direction, the base of the slope part being 
equal to the exterior circumference of the case, when: rolled 
one end of the case is choked, which is done by putting 
the nipple into the end of the former, and the choking line 
or bridle put round it, the case is then turned backwards 
and forwards, until the cavity formed by the nipple is filled 
up, the choke is then secured with a clove hitch of double 
twine and pasted, the end at the choke is cut square at one 
diameter from the choke. 


The Wooden former has a hole bored at the end to ad- 
mit the nipple, the diameter of the latter being equal to 
the diameter of the bottom of the spindle. If a press is 
used the case is rolled on a brass former, and is much firm- 


er, a8 more weight can be applied than with the rolling 
board. 
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General Table of Signal Rockets. 


llb. | lb. 
DIMENSIONS. 

inch. !'inch. 
Length. ....esseeee- of l2.67/10.05 
Case. ....00. ; Exterior diameter.......' 1.69] 1.34 
Interior sir. iecieteel Leet se 

i) . Diameter....... erewtdver 2:20) “Vs 
5 Syunetoces: 3 Length. .......... wef 3.38) 2.68 
3 C Diameter. ............6| 2.29) 1.79 
en ONS sea tT engthicssccesiieeieasach 3001 2105 


Composition for Rockets. 


Saltpetre refined. ........csecceeeee Ibs. 4 
Sulphur. ... eoeesese ne . ees eev50ee ” 1 
Charcoal i.5:46-5. queers sueeters sieenees iu: oe, be 


The saltpetre is fast put into the mixing box, and ground 
for about 14 hour, the sulphur is then mixed with it, and 
are ground together for one hour, the charcoal being then 
put in, the whole is damped with clear water, and well mixed 
by being rubbed through the hands, rolled with the roller 
one hour, and passed three or four times through a hair 
sieve ; previous to driving, the composition is moistened 
with spirits of wine. 


To Drive Rockets. 


When dry, the case is driven tightly into the brass mould, 
with the first hollow drift, a ladleful of composition is put 
in and driven with 25 blows, moving the drift at each blow, 
and so continue till the composition is } the height of the 
spindle, when it will admit the second hollow drift, this drift 
is used until the composition is equal to 2 of height of spin- 
dle, when the third hollow drift is used, until the composi- 
tion covers the top of the spindle or equal to 3} diame- 
ters, the solid drift is then applied and one diameter of 
solid composition is driven on the spindle, and over this 
prepared clay {th diameter, the driving is then complete, 
and the rocket is taken out of the mould, and ready 
for finishing, care must be taken when using the hollow 
drifts, that the hollow part is kept clean with a brass pricker. 
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Two hollow drifts only are used in driving half pound 
rockets. Ifthe case is too high for the mould, rub a little 
brown soap on the exterior of the case, if too low, add a 
slip of paper, so that the case may fit tight in the mould, 
for if it does not, the force of driving would burst the inte- 
rior of the case, and sometimes the whole thickness of it. 
The clay for rockets should be free from gravel or grit, weil 
dried, pounded, and sifted through a hair sieve. 


Dimensions of Moulds, Spindles and Drifts for pound and 
... pound Rockets. 


Diameter top.. 
; ) Diameter middle. . Biot a 
Spindle. )} Diameter bottom... . 
___CLength..... ....... 


. e Oo. * ° e 
he Or Or SS |S = 


tomo! 


1 tlb | Zl : 

Length of Mould....j14 inches. 114 inches 
Exterior. ; Diameter at top... 13. oe 23 e 
pannel at bottom. 3.9 ,, 3.0 ,, 
. Length of Mould....|10.5 __,, 8.5 ,, 
Interior. Onna... agaeellek. 1.34 
Length........ 2.6. 12.7 ,, 94 ,, 
ist Drift. ; Diameter...........] I.l ,, 9 ,, 
Hollow.:*****..... 6.5 ,, 54 ,, 
Length. sacawe lok: <5 TA 133 
2d Drift. ee ents Reiew| ile ogy ar 
Hollow hesraiere| del. ay 2.8 5, 
vength, gave Gal “he Sys | 0 ;; 
8d Drift. | orate pier dias ie oe O 5; 
Hollow. ......c008. 3.4 ,, | O- «3 
Length. weos| 68 ,, 4. ;, 

Solid Dritt. 3 Dan ais tala ta ceatocs Il ,, ss 
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Stars for Rockets. 


Saltpetre.iccssnaceens wie waa ae 2108. 
Sul phar 2c wic5-26d. cewcnsteictas Seeaew. 55 
Antimony’***... 5. cc cceccc eee red 55 
Mealed le a ue en ‘5 
Tsinglass. . gers eke hdatel daa eas 
Spirits of wine, pints cusevans didiea eae 45 
ASN, Feerveesind 99 
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The Isinglass is first dissolved in vinegar, by simmering 
t over a clear fire, and the spirits of wine added when it is 
perfectly dissolved ; the other ingredients are mixed with the 
roller, as in other compositions, and passed three times 
through a hair sieve, and by degrees to the liquid, which will 
form a thick paste, the stars are made into their proper size 
and shape in a mould for that purpose, which is done by dip- 
ping them into the composition till full, the stars are then 
forced out into a tray, with mealed powder dusted on the 
bottom, when the tray is full, mealed powder is dredged over 
them, they are put in thesun to diy, and are ready for use. 


To finish Rockets. 


That portion of the case above the clay, is cut off, and 
at the height of the composition, the case is cut half 
through, and the paper taken off so as to admit a cylinder 
of paper, the exterior diameter.of which is equal to that of 
the case, this cylinder contains the stars, and is firmly fix- 
ed to the case with glue and a slip of paper pasted round 
the joint ; sometimes the cylinder has its interior diameter 
equal to the exterior diameter of the case, and fixed on the 
case without cutting any of it away, but if the rocket is 
wanted with more stars than the other cylinders will hold, 
the cylinder is made much larger and a collar of light wood 
glued onthe case, having its exterior diameter, equal to 
interior diameter of the cylinder, which is carefully glued 
to the collar, a slip of paper being fixed round the joint in 
all cases ; a hole is bored through the clay to the composition, 
before the cylinder is fixed on the case; a ladle full of 
mealed powder is put in the cylinder for igniting the stars, 
then the stars 36 in number, for a 1-lb. rocket, 4 in a layer, 
each star is a quarter of a circle, equal to the interior of the 
cylinder, in the half pound twenty-two round stars, four and a 
half in each layer, the half star being in thecentre. Over 
the top of the cylinder is placed a circular piece of paper, 
and over this with its edges fringed a larger piece, the 
fringed ends being pasted on the cylinder, a slip of paper ts 
then pasted round the cylinder and over the edges to keep 
them down, a cone of double paper with the edges fringed 
and pasted, is fixed on the cylinder, over the fringe 1s past- 
ed a slip of blue paper, the rocket is then put away in a box 
upright to dry, when dried, the rocket is primed with meal- 
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ed powder moistened with spirits of wine, with which the 
vent at the choke is filled, over the priming a circular piece 
of paper is pasted with fringed edges, secured witha slip of 
blue paper. The rocket is then tied tothe stick in the 
following manner, on the flat side of the stick, at the thick 
end, make a groove equal to the length of the body of the 
rocket below the cylinder, in this groove lay the rocket, 
and on the back of the stick opposite the choke or neck, 
cut a notch, and also one near the thick end, at these two 
places the rocket is tied to the stick with strong twine, 
glueing the twine after tying. 


Great nicety is required in the size and weight of sticks, 
they should be made of light dry wood, and to ensure the 
rise and proper direction of rockets, they shauld balance on 
the edge of a knife at the distances in the following table. 


The following are the dimensions of deal wood rocket 
sticks, and distance of poise from the cone. 


Ss ss 2 6. » Elen oe ‘ 
| as | ze | is | 22 (Sade 
Fs 60-5 Ze on a5 |22 
3 ge | #8 | et |] Be |€* 8s 
es |s ta" lbelwve Fis 

feet. |ins. 1 inches. 1 inches. 1 inches 1 inches. 
Il-lb. | 8] 2 80 .725 375 | 25.0 
$- Ib. 6| 6 70 50 .250 | 22.5 


Articles required for rolling Rocket Cases. 


I Ib. 4 Ib. 
F length 16 in.—dia. 1-2 in.—length 14 in.—dia. 1: in. 
ormerdhandle 4,,—, 15,— 5 4,—, 1:5 ,, 


Cylinder or Gauge see NPE 5 » L3A,, 
Rolling Board. _ 
Press —— 1.2square ————-—— 1.1 square 


Knife. 
Cutting Stick. 
Paste ub and Brush: 


Nipple. 
Bridle for choking 
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Articles required for mizing Composition. 


Mixing Box. Brush. 
Roller. Hair sieve. 
Ladle. 
Articles required for driving Rockets. 
l-lb. 4-lb. 
Mould with bottom and spindle...........- 1 l 
Dritts holloWesesig: sas oas« dcsisce sear Mime 2 
Se - TONIC ists ee ee Ba a: eae anaes ee ee l l 
Pricker to clean drifts. ..c..05 secesacccees ] l 
Box and composition.. ] ] 


Ladle copper length one 2 and a half diameter, 
exterior diameter equal to interior diame- 


ter of case, contains, ......-..ccceceeeees 5 drs. 3 drs. 
Mallet weight Seiainee hee, « etacnee siiasimeulacers 2 a 2 Ibs. 
Klock wood, to hold mould. ..........0e008 l 


Articles required for making Stars. 


Table. Tray. 

Glazed earthen ware pan Dredging box. 
Roller. Shovel 

Mixing box. Tin ladle. 
Mould. : Brass pricker. 


SHELLS COMMON. 
Mode of preparing for Service. 


After the shells are gauged and examined, as to their 
dimensions and weight, they must be well scraped out and 
the iron pin at the bottom of the inside driven down or 
broken off, they are then to be hammered all over to knock 
off the scales, and discover flaws, and no hole in the large 
shells is allowed more than three quarters of an inch deep. 
An empty fuze is then driven into the fuze hole, and the 
shell suspended in a tub of water, in such* a manner as to 
be covered by the latter, but care must be taken that it 
does not run into the fuze, in this situation, the nose ofa 
pair of bellows is introduced into the fuze hole, and several 
strong puffs given, if no bubbles rise on the water, the shell 
is concluded to be serviceaable. 
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The shells have the proper quantity of bursting powder 
put in them, and when required to fire buildings, a quantity 
of combustible matter is added, such as pieces of portfire, 
carcass and rocket composition, &c. 


The required length of a fuze being given, it must be 
taken with a pair of compasses, from the line of inches and 
tenths on the Gunter’s scale, and then applied to the fuze, 
counting from the upper ring under the cap, where the com- 
position begins, the fuze must then be carefully sawn straight 
across, the fuzes are now generally turned down to the regu- 
lated diameter of the fuze hole and thus much trouble is 
saved in fitting them. All fuzes should be tried in the 
fuze holes of the shells, and if too large rounded off with the 
fuze rasp, if too small a little wax cloth should be wrapped 
round them, or they should be reserved for shells with smaller 
fuze holes. 


There is a fuze knife attached to every laboratory table, 
by which the largest fuze can soon be reduced to any size. 

Fuzes thus prepared, are then placed in the fuze holes and 
firmly set. A well set fuze should have nothing but the 
cap above the surface of the shell, as the greater the length 
of the fuze above it, the more it will be exposed to the 
acticn of the air, and be liable to deviate from its direction, 
and the greater will be the chances of injury in passing 
through the bore ; this of course, is of less consequence with 
mortars, than with howitzers and guns. ) 


In setting the fuze,the shell should be placed on a bench or 
block of wood, with a concavity or grummet to receive it, or 
it may be placed on the ground. ‘lhe setter is placed over 
the cup of the fuze, having a little oakum inside, the fuze 
is then driven in by several smart blows with a driver or 
mallet, taking care to move the setter, after each blow, and 
not to strike too hard, or the fuze will be split. When the 
fuze is fixed a little kitt should be placed round it, to fill up 
any crevices that may have been left, and so guard against 


accidents. 


Shells thus prepared should have the range marked on 
them with chalk or paint to prevent mistakes. 
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Powder for bursting Shells. 


13 niche ciac-siwee Ibs. 6 12 oz. 
10 99 Seeeerveeceoee ry) 2 10 ry 
So a5. ceeseesasees >» 1 14, 
5+ 9F Deveveecrtsnneer 3 0 12 39 
4% 9 @eeeee eeoescees 29 0 8 ” 


Articles required, 


Scraper, Compasses common, 
Bellows, bs for Shells, 
Gauge, Table with knife, 
Hammer, Rasp, 

Bucket, Driver and Setter, 
Saw, Vice bench. 

Gunter’s Scale, 


SPHERICAL CASE SHOT. 


Spherical case shot differ from commoncanister shot, bythe 
balls being of lead, and loaded with a small charge of pow- 
der, which is made to explode by means of a fuze at any 
required distance in the same manner as any other shell. 
These shells are not so thick as the common ones, and have 
a neck at the fuze hole projecting inwards, the object of 
which is to keep the fuze steady, without this it could not be 
Hie aia in consequence of the thinness of the metal of the 
shell. 


a7 
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Mode of examining Spherical Case Shot. 


1. The shells are to be well examined with a pick ham- 
mer, of a proper weight to the diameter of each nature, to 
find whether damaged by sand holes or other flaws. 


2. They are to be well scraped inside with scrapers 
that can be got under the dip of the fuze hole, so that all the 
bore, sand, or gravel, may be cleaned out, which is to be 
done by rolling and shaking the shell with the fuze hole 
downwards. It may be taken out of large shells with a 
ladle that will go into the fuze hole. 


3. They are to be proved with a pair of strong bellows, 
and water ; the shell being placed under water in a tub or 
bucket, introduced the nose of the bellows into the fuze hole, 
and by blowing, the water wil) bubble if the shell be porous. 


4. They are to be examined round the side and at the 
bottom, to ascertain their thickness and concentricity. 


5. ‘They are to be examined and appropriated to the res- 
pective ordnance they are found to answer. If any are 
too high by .03 of an inch, or too low by .03 of an inch, they 
are to be rejected. 

G6. When each shell is ascertained to be perfectly dry 
inside, it is to be placed with its fuze hole up, and the nose 
ofa strong bellows (forming an angle down-wards) being 
introduced into it, and a few blasts given, will blow the 
remaining particles of sand and dust out of the shell. 

7. The shells are to be classed by their fuze holes, into 
different numbers, viz. 1, 2,3 and 4, those of an equal size 
to be packed by themselves. 

8. A file is to be used occasionally to try if the metal is 
soft, instead of breaking the shell. 

9. Each shell to be sounded, by striking them gently, as 
the ringing tone will be lost, should there be an impercepti- 
ble crack in it. 


Method of Loading Spherical Case Shot. 


The shells after being examined, and found servicea- 
ble are filled with leaden balls, when the shell is about half 
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fall, a stick of strong hard wood from 10to 15 inches long, 
turned so as nearly to fill the fuze hole, is applied to pack 
them tight, putting in a few balls and stick alternately until 
a shel] is well filled ; care being taken that the fuze hole is 
clear. 


In setting spherical case shot fuzes, more precautions 
are required than with common shells on account of their 
shortness ; they are generally cut one inch in length, unless 
more composition is required ; when less than one inch is 
wanted, the scale of the fuze auger is set at the number of 
tenths and the surplus composition bored out, as the auger 
may get shorter by use, the surest method of setting it, is, by 
placing the end of the auger or bitt against the edge ofa 
table or the felloe of a wheel or any other level surface, the 
slide with the scale attached is then pushed against the table 
and secured with the screw, the index on the lower slide 
is placed at the mark of 10-tenths and made fast, the upper 
slide is then placed at any number of tenths required, if it 
be 6-tenths the scale is pushed down, until the bevel edge of 
the index cuts the 6-tenths, and is made fast, then will there 
be 4-tenths of the auger above the upper slide. 


In boring out the composition, care must be taken 
(particularly if only 2 or3 tenths of fuze are required) that 
the fuze auger is not pressed so hard as to disarrange the 
whole. 


Spherical case shot are fired from guns and howitzers with 
the fall service charge, so that their velocity, on which de- 
pends the effect of the contained bullets, is nearly equal to 
that ofround shot, ac all distances beyond the reach of grape, 
spherical case shot will prove of essential service in firing on 
Troops. 


More nicety and care is necessary with this species of fire 
than with any other. 


Articles required. 


Bellows. ' Jnstruments S. C. sets. 
Scrapers. Saw. 

Hammer. Driver and setter. 
Gauges. Funnel. 

Vice bench. Fuze table. 


Bucket. Stick for packing balls. 
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SHOT CANISTER. 


The cylindrical case, or canister is made of white iron 
(commonly called tin) and is equal to the diameter of round 
shot. 


In cutting out the tin, the length isa little more than 
3 diameters, and the breadth equal to the height of the canis- 
ter when finished, including the clips, thetwo longest sides 
are then indented or clipped thus ~~~, the clips being from 
5 to 6-tenths of an inch deep, the case is formed by rolling 
the tin on a mandril, and soldered first at the top and_ bot- 
tom, then its whole length. Thecase is now painted out- 
side with red lead, and when dry, theclips at one end bent 
inwards at right angles with the case and the iron bottom 
put in, witha thin layer of oakum, it is than filled with the 
regulated number of halls, the iron top witha cord handle, 
over them, and placed in the press, the screw being worked 
until the balls are firm and compact, the clips are then turn- 
ed down on the top. 


The canister is marked with white paint shewing the na- 
ture of the canister, the number and weight of each ball. The 
top and bottom are painted black previous to being put in. 


If at any time canister shot cannotbe procured, or tin for 
the cases,a good substitute may be made by the following 
methods. 


On a former from } to $ of an inch less in diameter than 
the shot, roll a case of portfire paper, until its exterior diame- 
ter is equal to that of the shot, and its length 2 diameters 
and 3 inches, fitin a wooden bottom 2 inches thick, securing 
it with tacks, and when dry, fill it with musket or other balls 
fitting a top of one inch thick over them, which is also se- 
cured with tacks. 


Or a bamboo equal in diameter with the shot, cut so that 
one end may be closed with one of its joints and filled with 
balls, putting a wooden bottom of 14 or 2 inches thick over 
them, and securing it with tacks. 


ee — — ——— eee ~ mee 


g let fslo ‘L | ¢°9 is‘er ilo loe't oc's'e | I jose} sei} on}% | “or “ 
b 6 ol GL | $°9 ‘Lilo I O¢'¢| O'S EIT [OSS | OG | 06 | & | © FG IHOH 
usajjed POT '€ | EO) ‘Si sh] L'8 10 10) 0 |O FO OLslos | hil | “Ee * 
'» 9190|8S; ‘¢{iitlo [0/0 70 6 lo OFs| ce vb | 2 9 2 
b 6 [fz0 [99 !9'¢ | L£%1]0 |O1 0 | O FIO OElse}o91% | “6 “ 
L |@tle lo 'eh|e9/s'etlo 0/0 | O |€ {lt [OsFIse) 81s | “ot * 
eatieto #8} 8°2/8S10 0,0 !0 ITT \S6r| Os; 98] € se] .* 
b (SiO |t | S°L | S°9| ‘210 ° O | 0 [ett joe's] os'} 06 | € /APdES UNH 
|zoleaqt ZOjsqy| “UL | “Ul | “UT 20 sq a i 70/59] "ul | ‘ur | "ON | °ZO 
Ss Zz Z 
“SHUVAIY a6 = rape 5 5 5 4 = 5 5 = 5 ‘AONVNGYGC 
pri | Bsla les Fle] ale] Fe 
oe S| = plom|° S | 2i* |S |B)! 6 
a e. as | ° bed ° @ ® a 
~ & 5 | | 8 
7 ‘HLaaG] | 3 "NEGOO AA ‘sOUy | a | & 
ea ED 
*SROLLOG | ‘STIVG 


sys sagstung fo 919PZ 


42 


TUBES. 


A tube is a hollow cylindrical pipe with a cup at one 
end from 3 to 4 inches long .19 of an inch in diameter. 
It is used to communicate fire to the charge of guns, instead 
of priming powder. ‘Tubes are made of different materials, 
viz. copper, tin, paper, quills or reeds. Those made of cop- 
per or tin are not considered so good as the other kinds, 
being so soon rendered unserviceable by the corrosive nature 
of the principal ingredients of the composition, viz. Salt- 
petre and sulphur, and when bent or rather large for the vent 
they sometimes stick, instead of flying out at the explosion, 
and cause delay in clearing the vent, and are also more ex- 


pensive. 


To make Tubes. 


Copper and tin tubes are made by cutting outa slip 
of copper or tin 4 inches long, and about .02 inch thick, this 
is turned over a maudrill in its longest way the edges brought 
together and soldered its whole length, previous to being turn- 
ed, one end is divided into 4 parts, and cut .15 of an inch 
deep ; after soldering, these parts are turned outwards to 


which the cup is soldered. 


Paper Tubes.. 


A sheet of paper is cut into slips of 3 inches in 
breadth, the whole length of the sheet, the slips are again 
cut into others 5} inches long, they are then pasted on one 
side, and the tubes formed on a brass wire, with a small 
board with which it is rolled, till it passes through a gauge 
two-tenths of an inch in diameter, it is then cut at the ends 
to 23 inches in length. 

The cup is made from cartridge paper, a sheet is cut into 
slips 17 inches long and four-tenths broad, a slip is pasted 
on one side, and twisted in aspiral form round the topof the 
tube, so as to form a cup, making the inside smooth, when 
dry a coat of paint is given to the outside. 


Quill Tubes. 


The quills are first passed through the gauge two- 
tenths of an inch in diameter and 3 inches long, they are 
then scraped witha knife to take off the coarse skin, and to 
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make them round if required, the pith being forced out with 
a brass probe, they are then cut at the largest end witha 
seven pronged knife, thus formed they are pressed down with 
the thumb, and a needleful of cotton or worsted thread is 
worked under and over each prong alternately, ten or twelve 
times round, and stitched between each. 


Reed Tubes. 


When the reeds are first cut they are left in the sun 
5 or 6 weeks to dry, they are then cut to lengths of 34 inches, 
rejecting all that do not pass the gauge, the pith is then bor- 

out with a pricker after which an hot iron is put through 
them, to burn any particles of pith that may be left in 
the reed, asmall groove is then made round the reed 1 of an 
inch from the end, and a piece of brass wire twisted round, 
projecting } of an inch on each side to prevent it slipping 
down the vent. 


Filling Tubes. 


The composition for filling tubes is precisely the same 
for all natures. There are two methods for filling tubes, viz. 
with mealed powder and with quick match. 


Ist. With mealed powder. 


The powder is damped with spirits of wine, not so much 
as to make it into paste, a little ata time is put into the 
tube, and rammed down with a brass drift. a little less in 
diameter than the bore of the tube, when full the cup is fill- 
ed with the same composition and covered with a piece of 
bittelas, which is secured under the cup with a clove hitch, a 
hole is then made through the composition, the whole length 
of the tube and cup, the cupis thendippedin a thin mixture 
of mealed powder and spirits of wine. 


2d. With quick match. 


A piece of brass wire 4 times the lengthof the tube, is dou- 
bled in the middle, forming a loop, large enough to admit the 
quickmatch, the wire being put through the tube, a strand 
of match is put through the loop, and drawn double through 
the tube, itis cut close off at the bottom of the tube, and two- 
tenths left atthe top. The cup is then filled as above, the 
end of the tube being also dipped. Reed tubes having no cup 
are only dipped. 
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Articles required. 


Knife. Soldering iron. 

Scissors. Prickers 

Shears. Needle. 

Mandril. Drift, 

Mallet. Rolling board. 

Gauges. 7 Pronged knife. 

Paste pot. Former. 
WADS. 


Are of two kinds, the old solid, and new grummet wad, 
the first is only used when firing red hot shot. the other 
when guns are fired at any angle below point blank ; 
wads are not considered necessary when guns are elevated. 


The grummet wad lately introduced into the Madras 
service, has been long used in the royal navy. and has many 
advantages over the solid one, being lighter by 2 taking up 
less room in package and stowage as 5 to 1, and should the 
wad ignite at the discharge of the piece, is not so liable to 
cause accidents, as the mass of ignited matter is so much less 
than is contained in the solid one, and by its specifie gravity, 
it is carried toa greater distance from the muzzle. 


Solid wads are made of old junk, opened out into 
strands, these are then wound tightly up into a ball of the 
size required, occasionally beating it with a mallet to bring it 
into shape and solid. The centre is sometimes made of 
oakum or coir, unravelled gunnies, &c., but these must be 
considered more dangerous than those made of solid junk, as 
the lighter the material they are composed of, the more sub- 
ject to be carried back into the battery, when firing during 
a strong breeze. 


The grummet wads are made from old rope, cut into 
sufficient lengths, that when untwisted will make 3 wads, 
each strand making one. When made, they are forced ona 
conical shaped wooden former, 3 feet long, 5 inches in dia- 
meter at the bottom, and 24 inches at the top to bring them 
to the proper size, they are then, passed through the gauge 
and the ratline tied across. 


Articles required. 


Mallet. Axe. 
Knife. Former. 
Guage. 
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INSTRUMENTS GENERALLY USED IN LABO- 
RATORIES, OR ARTILLERY PURPOSES. 


‘The-gunners instruments are few and simple. 


PERPENDICULAR. 


Ys a common spirit level, the brass frame in which it is 
placed, being the most convenient shape for applying it. 


Tt is use:l for taking the line of metal to lay the piece by, 
when this lineis found the piece must be traversed to the 
right, or left, until the line of metal and the object fired at 
come in line. 


With heavy guns two centres only are required to be 
taken, one at the base ring, and the other at the swell of the 
muzzle. 

With mortars on account of the shortness of the piece and 
the eye not resting on it, three centres are taken and a chalk- 
ed line drawn through them. 


Most field pieces have the centres cut on them. 


QUADRANT. 


Quadrants are used to elevate or depress a piece of 
ordnance, there are two kinds the spiritand plummet ones. 
In the first the arc is upwards, in the seconddownwards. The 


long shank is placed in the boreon the lower surface as near. 


as possible in the centre, and kept steady with the hands, 
the longer the shank is, the steadier will be the instrument, it 
should not however touch the shot or shell in the piece. 
With the spirit quadrant the index to which the level is at- 
tached is fixed to the required angle on the graduated are, 
previous to its being put into the muzzle of the piece. The 
piece is then elevated till the bubble in the glass-level is 
steady and visible. 


The bubble being seen and remaining without moving is 
sufficient, it is considered accurate enough without its being 
exactly in the centre of the glass tube. 


The index is then parallel to the horizon or spot on which 
the piece is standing, and the piece will form with these pa- 
tallel lines the angle at which the index is set. 
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With the plummet quadrant a musket ball or other weight 
attached to a thread, is suspended toa small hook or screw 
head, projecting from the centre of the graduated arc, from 
which, by the properties of gravity, it will hang down per- 
pendicularly. The piece is then gradually elevated till the 
thread covers the required angle in the graduated arc. The 
piece will then form the angle denoted by the plummet line, 
with the spot on which it is standing or with the horizon. 


TANGENT SCALE. 


The tangent scale is a rod of brass, made to slide ina 
groove at the breech of all field guns, having engraven on it 
the actual length of the tangent to the different angles of 
elevation. 


The tangent scale must be used for all elevations above 
three degrees ; and, indeed, it is better to use it whenever 
the elevation is more than the line of metal. It is divided 
into quarters of degrees, the length of which depends upon 
the nature and length of the gun. When it is used, it should 
be drawn out till the required elevation appears just at the 
top of the pipe, when the screw is turned to fix the scale. The 
line of direction is given as before, from the trail, and the 
elevation from the breech by lowering it till the notches in at 
the top of the scale andat the swell of the muzzle coincide 


with the object. 


Rule fur calculating Tangent Scales. 


The length of the gnn from the hind part of base ring to 
swell of the muzzle is taken asa radius, and multiplied by 
the natural tangent of as many degrees as may be required, 
or, as the tangent of one degree to a radius of | foot is 02094 
inches, if the distance in feet between the base ring and swell 
of the muzzle be multiplied by that number, the product will 
be the length of the tangent ofone degree. 

If there is no dispart, its length should be deducted from 
the first degree, and if it exceeds the latter the difference is 


taken from the second degree. 


CALIBER COMPASSES. 


Caliber compasses consist of 2 flat brass plates, six inch- 
es long, connected by a screw, and about !4 inch in breadth, 
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with a variety of tables engraved on them. The points are 
tipt with steel that they may not wear out. 


It is the most useful instrument an Artillery officer can 
have, an experienced eye, cannot judge accurately of 
the nature of pieces of ordnance and shot, particularly when 
very small, and mistakes might easily arise by shot of one 
caliber, being sent with guns of another. 


In reporting on the nature of captured ordnance and am- 
munition this instrument is indispensable. 


To take the caliber of a gun, the legs of the instrument 
are made to cross each other, and placed in the bore of the 
piece, till the steel points touch the sides, then turn it gent- 
Jy round, to ascertain it is properly bored, which it will be, 
if the points touch the sides in the whole circumference, 
withdraw the instrument and inspect the plate with “ Guns” 
and “ Inches” on it, the figure that is just cut by the leg 
crossing it on ‘* Guns’? wilt denote the caliber of the piece 
relative to its shot, for instance fig. 9 will denote a 9-poun- 
der. The number in “ /nches” the diameter of the bore 
in inches, which in this case will be 44 inches, each division 
being ;’, —a straight line connecting the two steel points will 
be exactly 44 inches. 


To take the caliber of a shot or shell, open out the legs 
and place the projectile between them, to receive it there is 
a hollow part made in each leg, let the points touch the sur- 
face, move the instrument up and down to ascertain that you 
have taken the proper diameter; inspect that part marked 
«© Shot” see which division the index cuts, the figures will 
shew the nature of the shot in lbs. Thus the index cut- 
ting 18 will shew that the shot is an 18-pounder and so on, 
the figures in the lower row are intended for the divisions in 
the upper row that have none. 


The figure under the part marked “ Shot”? shews the di- 
ameter in inches, an 18-pounder for instance 5 inches. 


CALIBER COMPASSES FOR TAKING THE 
THICKESS OF A SHELLS SIDE. 


These are used in examining shells, the straight leg with 
the end bent inwards, is put into the fuze hole,and made to 
touch the side of the shell in any part, the compasses are clos- 
ed till its fellow circular leg (both these legs are tipped with 
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steel to prevent their wearing out) touches the outer surface 
of the shell, when it will be evident the side of the shell 
will be between the two points, to ascertain its thickness, 
look at the scale above, of tenths of an inch, and observe the 
figure cut by the index, which will indicate the thickness of 
the shell, in tenths of an inch, for instance, if the index cuts 
the figure 8, the sideof the shell will be eight-tenths of an 


inch thick. 


CALIBER COMPASSES FOR TAKING THE 
THICKNESS OF A SHELLS BOTTOM. 


Are also used in examining shells, the straight leg is put 
in the fuze hole of the shell and made to press against the 
bottom, the compasses are then shut till stopped by the 
check on the curved part near the handle, by inspecting the 
instrument, it will be evident, the straight leg, and the index 
at the end of the curved leg will beina line slide; on the scale 
till it touches the shells bottom externally, which alone will 
prevent to two points meeting, the figure on the scale cut by 
the index, will give the thickness of the bottom in tenths of 
an inch, for instance, if six, will be six-tenths of an inch 


thick at that part. 


SEARCHER. 


Is aninstrument made of a wonden stave, at the end of 
which are eight pointed iron rods confined by a ring, which 
is attached to another stave, and which is called the reliever, 
this moves up and down, so as to bring the iron points close 
together, orallow them to open out so as to touch the sides 


of the bore of any piece of ordnance. 


The use of a searcher is to ascertain the depth and posi- 
tion of any cavity that may be in a gun—for this purpose the 
reliever is pushed to the bend of the points so as to allow the 
searcher toenter the bore, when well in the reliever is drawn 
a little back, to liberate the points, the handle is then turned 
in all directions, so that in case of any cavity, one of the 
points may run into it, when this takes place the handle is 
marked with chalk, close to the muzzle, which will serve to 
shew the distance of that part, from thecavity. The reliev- 
er is then pushed forward to liberate the points—the surface 
of the piece at the cavity as near as can be judged must also 
be chalked—a single pointed searcher or fish, is then intro- 
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duced, having some wax on the point, which must be run into 
the cavity, the wax will take the shape, which can be measur- 
ed when withdrawn. 


BRASS FUZE PINCERS. 


Are very useful for drawing small and short fuzes such as 
those used with spherical case shot. 


FUZE ENGINE. 


This is a powerful lever used to extract fuzes from large 
shells, the bottom part, which is circular, is made to rest on 
the shell, with the head of the fuze in the centre. 


Two small notches in the under part, are to receive the 
lugs on the shell, which keep the instrument steady. 


The screw is then turned until the vice is made to em- 
brace as much of the head of the fuze, as can be got at, and 
then tightly fixed on it, the upper screw is then turned, 
which will draw up the vice, and of course the fuze with it. 


SPIKES. 


There are three kinds of spikes all made of steel, and 
used in stopping up vents to render guns useless, the 
round, the ragged and spring. A round spike is nothing 
more or less, than a steel nail without a head, of a conical 
shape. Itis driven into the veut with a hammer, and the 
projecting part broken off. 


The ragged spike is nearly square, and has its angles cut 
like a file, but coarser and deeper. The points of the jags 
being upwards. It is driven into the vent of a gun the same 
way as the round spike, but it is more difficult to extract. 

A spring spike has a head like that of a musket ramrod 
the lower part resembling an arrow. The point is driven 
into the vent, which presses the two springs or arrow head 
close to its sides—when passed through the metal into the 
bore both open out, and cannot be withdrawn from the out- 
side until these springs are broken off. The spike can easily 
be withdrawn when a reliever is at hand, and must only be 
used when it is expected the gun will soon be retaken. 


The other spikes are more difficult to be removed, but 
their extraction may be effected as follows. 


ww > ee owt 
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Load with rather more than a third of the shots weight 
in powder, soak two wads in a solution of saltpetre, 
and when dry, place a shot between the wads, which must 
not be made too high, bind them together with long 
strands of quick match, and send the whole home on the 
charge, put an ounce or two of gunpowder in the copper ladle, 
and scatter it along the whole length of the bore, then fix a 
wad or turf in the muzzle of the piece, with half a portfire 
passed through it, by which means the gun may be easily fired 
off—if this does not remove the spike, repeat the experiment 
with an additional shot or wad. 


With brass guns, a day or two previous to the experiment, 
scratch round the spike with a graver, and put a few drops 
of aqua-fortis round. 


SHOT GAUGES. 


There are two gauges for each shot and shell, one marked 
H high, through which the shot or shell should pass,and the 
other L low, through which they should not pass. 


These gauges are made to correspond with the decrease in 
windage, ordered by the Board of Ordnance in September 
1825, there being a minimum and maximum for each pro- 
jectile. : : 


The two gauges high and low, should be connected, bya 
small bolt and screw nut, that they may not be separated. 


OO 
Chef 


LUYIMONM MT AMO DY 


—ve SN eee 


<_- 


ic] - 


nye Me7 Pies, 


a el a Wena ee 
e- 
' 
' 
| 
cues — _ ad aes 


ae A 2 CEO fe asa re / pyh ae : 
: A FF ty 
- ‘ cs i 


MR: 


' Mts 


5 
AY, @°OL 


, s 2 ye ‘ 
a> A: poe Py as a2 , Yeh, , 
PSO PACA Se 


aap 


m=— se + ae Ae oa 22-12-73 fo 7° £9 £229999S0-° 


« 


(fAY ve Y Aas 7; 
CMe ie ie 


Love sib ss 
cae Ltyybag 
Pe — 
Wg 
GY 
P . 
hh da KA £ UP ppb Ty 
ee 
WB? _ “elie. 
urd yrs 
ls Mile, <a 
S21L077 0 LF 


hotrtzapotl, fj PL? IPD 


_ 


/ DY gS Prog 


Cp ty os 
Oj A2p) 


\ 
bi gery ye 
| O44 y | 


RGEC GP OOTY 
Up (Arey We PS EPPHY ME 


UP DE GOTH nig7~ 
He Pray raf raprresfaie; i clei 


L2211f2270.L11f L2.120797 Uy 


| 
: De 


|. 


Cc 
VY Pry? 
YUNG 


yp pg 


A 


er Igy 
La ptt LS IDPH2. S)) DF PL LDDDITAL 


MAY SEAN 


cD» 


“a: 
ae 
ot 
-~, 
< 
er 
cS 
- 
Ne 
3 
oo. 
= 
= 
- 
pe 
t= 
<= 
Ss 
oe. 
—s 
=e 
=. 
= 
= 
= 
a 
-” 
. 
=< 
ear 
- 
— 
—. 


Eom ee me 


- ee 
me ee ee 


2 Y YA US YO 


EE ee 


MILITARY PYROTECHNY. 


INDEX. 


Bags, starting  ...... | 

,, bursting 
Balls, fire or light 

» Smoke — .usece 
Bottoms, wooden ere 
5 »  useof bene 
Compositions = ...... 
Carcasse8s =. a es 
Cartridges, small arms 

9»  oOrdmance  — .eesee 

Dammer or kitt 
Fuzes aaa 
Kitt, or dammer 
Lights, blue § ...... 
Match cotton ee 

ey “@0ICK, wiktrene 
Paste =n aaaes 
Portfires  «-_—-_— weet ww es 
Precautions, necessary in laboratories 
Rockets, signal 
Shells, common 
Spherical case shot 
Shot, canister g 
Tubes Ss... a es 


Wads  —Es_siaa.aaees 


Compasses, calibre 
oe for shells side 

ry 39 2 bottom 
Fuze Engine sn aae 

»» Pincers ie aceas 
Gauges sw eae 
Perpendicular §§...... 
Quadrant j — ...... 
Searcher _....... 
Spikes cnet eeiewes 
Tangent scale we neee 


ARTILLERY KARKHANAS. 
Minute of the Commander.in-Chief. 


I beg to submit to the Board copy of a letter from the Act- 
ing Commandant of Artillery, giving cover to a proposition 
submitted by Lieut.-Colonel Noble, c.s., of that corps, “ for 
‘* attaching draught cattle to the corps of Foot Artillery,and 
“‘ forming a corps of Drivers,” a measure which I consider 
necessary to the efficiency of that arm of the service. 


If the proposition is honored with the approval of govern- 
ment,I shall be prepared to submit the details necessary for 
the organization and completion of the system. The excel- 
lence of the public cattle establishment in Mysore, would 
seem to render it unadvisable either to reduce or alter it, bué 
while the present mode of breeding and supply is maintained, 
experimental efforts may be made on a small scale without 
much expence, to endeavour to improve the breed of bul- 
locks in size and weight, without deteriorating the superior 
qualities they now possess; but no change should, in my opt- 
nion be made in the present mode of breeding and supply, 
till some decided advantage is unquestionably ascertained by 
experiment. 


If cattle are supplied to the Artillery establishment, they 
should be provided from the farm in Mysore, and attached 
permanently to the Artillery asa fixed establishment, as 
horses are to the Horse Brigade,but the Karkhana establish- 
ment should I think be kept up on as large a scale as practi- 
cable for the other calls of the service, and any decrease these 
measures may admit of, be made by reducing the numbers 


of hired Cattle. 
(Signed) A. CAMPBELL. 


Fort Sr. Georar, 
l6th May, 1823, 


TO THE ADJUTANT GENERAL OF THE ARMY, 


Sir,—I have the honor to forward a paper submitted to 
me by Lieut.-Colonel Noble, c. B., regarding an establish- 
ment of draught cattle for the corps of Artillery, which I beg 
leave to recommend to the notice and attention of his Excel- 
lency the Commander-in-Chief, and should it meet his Ex- 
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cellency’s approbation, I have to request that he will bring it 
to the favorable notice of the Honorable the Governor in 
Council for his consideration. 


(Signed) T. W. FREESE, Col. 
Acting Commandant of Artillery. 
ArTILLERY Heap isoxn, t 


St. THomas’s Mount, 
8ta DecumBer, 1822. 


Memorandum given by Lieut.-Colonel NoBux, ¢.B.toColonel FREESE, 
Acting Commandant of Artillery, on the subject of atiaching 
to the Artillery, a Corps of Drivers, and an Establishmens 
of Draught Cattle. 


Ist. I consider it an object of the greatest importance, to 
improve the establishment of ordnance draught cattle under 
this Presidency, and I am persuaded this may be done with 
great advantage to the public in point of economy, and to 
the Artillery, in point of efficiency, 


2d. There is perhaps no part of our military equipment 
so capable of improvement, and requiring it so much, as our 
gun bullock establishment ; it has undergone no change for 
the better since the Mysore war, when the draught cattle of 
that state fell into the hands of the Honourable Company, 
and that establishment has certainly not increased in effici- 
ency, however carefully, and well it may have been manag- 
ed, since the period of its transfer. 


3d. There cannot bea stronger proof of the inferiority 
of our gun bullock establishment, than is shown by the ac- 
companying statement of cattle required here, and under the 
Bengal Presidency, for the draught of similar pieces of ord- 


nance. 


4th. A reference to that statement will shew, that to 
move heavy guns, either iron or brass, we require more than 
double the number of cattle. In moving the smaller descrip- 
tion of guns, and light carriages, the difference is not so 
ereat, but it is still considerable, and if by any means our 
draught cattle can be brought to any thing like the perfec- 
tion of that establishment in Bengal, a great saving will arise 
to the public, at the same time the efticiency of the <rtillery 
will be greatly increased. 
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5th. In Bengal, the carriage cattle establishment is also 
much superior to our’s; their cattle carry each 210lbs. weight 
of stores, with us a bullock only carries 120lbs. weight. 


6th. If our gun and carriage bullock establishment could 
be brought to the same state of perfection as in Bengal, there 
would be a saving to the public with the Hyderabad and 
Nagpore forces aloue, in the field, of 151,740 rupees a year 
viz. 


Hyderabad saved in draught cattle............ Rs. 47208 
Do. do. incarriage dO... .,..sseeeereeee DODO 
* 97788 

Nagpore saved in draught cattle........62 23392 
Do. do. in carriage do....... weeee 30600—55952 


Total rupees...... 151740 
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7th. Thaveannexed the particulars of this calculation, 
that any mistakes I may have fallen into, may be corrected. 
Tam not aware of any cause from my own experience, why the 
cattle under this Presidency should not equal those of the 
Bengal Establishment. We have the command of countries 
at our disposal celebrated for fine cattle, and if our own 
resources fail, might apply to Bengal for assistance. 


8th. With all the superiority in the number ofour cattle, 
the Madras Artillery cannot march with the Artillery of the 
Bengal Lstablishment, there have been frequent opportuni- 
ties of late to make the comparison, and it has been remarked, 
that a Bengal iron 18 pdr. moves as expeditiously, and as 
easily, as one of our brass 6 pdrs. 


9th. This is owing to the superiority of their cattle, and 
their system of management. In 1803 (as shewn by the 
statement) more cattle were required for their guns than at 
present. The advantages gained, are attributed entirely to 
the improved system lately adopted; and I have not the 
least doubt of the great advantages we should derive from 
the adoption of a similar system. 


10th. The present establishment of cattle under this 
Presidency, is not only inferior to what it might be as it 
relates to the cattle, but it is very objectionable in system, 
the officers of Artillery who are chiefly interested in the 
efficiency of the corps, having nothing to do with the cattle 


© Not including Jaulnah Force. 
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till they ere yoked tothe guns. They have no control over 
the establishment, either in regard to the description of cat- 
tle fit to be admitted into the service, the care taken of 
them, or the mode of training them. The consequence is, 
when the guns cannot get on, that the Artillery officer lays 
the blame toa failure in the cattle, and this charge is repel- 
led by urging a want of exertion on the part of the Artl- 


lery. 


11th: A system which admits of recrimination, and up- 
certain responsibility is always bad, and particularly so in 
military affairs. The disgrace of failure, or credit of success, 
in a matter of such importance as the efficiency of the Artl- 
lery should be clearly attached, and no where can this res- 
ponsibility be so properly placed, as in the hands of the of. 
ficers of Artillery. 


12th. Another disadvantage of the present system 1s, 
that the Artillery from having no cattle permanently with 
the corps, have not the means of practicing in time of peace, 
the system to be followed in time of war.—There must al- 
ways be a want of confidence and harmony between the mea 
of the Artillery and drivers of the cattle, they are strangers 
to each other, as they are to any system of acting together. 
The drivers do not in any shape belong to the Artillery 
branch of the service, and there are constant complaints be- 
tween them and the men of the Artillery, which failing to 
be enquired into, and redressed by different departments in 
the army, leads to a great deal of trouble and discord. 


13th. The condition of the drivers also, under the pre- 
sent system is extremely unfortunate and discouraging. 
They are not, by the regulations of the service, placed on 
the same footing as other followers of the army who are ex- 
pected to go into dangers. They are not provided for tn cast 
of old age, or wounds received in the service, and undef 
these circumstances, cannot be expected todo their duty 
properly ; on the most common occasions there is always in- 
convenience from desertion of drivers, and on particular oc- 
casions, the footing on which they are placed, is likely to 
lead to the most serious disasters. They are not paid for 
risking their lives, and cannot be expected to go into action 
willingly. 


14th. It may be an objection to the proposed system, 
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that the cattle heing attached to the Artillery will prevent 
their employment, as may be the case at present, in various 
ways for the good of the state, but there can be no objection 
to the employment of Artillery draught cattle, in the trans- 
port of stores from one magazine to another under civcum- 
stances not affecting the condition of the cattle. Ifit has 
the effect of injuring them, I am inclined to think it will be 
the most expensive way of performing the service, and that 
the employment of the ordinary hired draught cattle of the 
country would be better and cheaper. 


15th. Whoever has been on service and has seen the 
advantage of good, or disadvantage of bad cattle, will rea- 
dily admit the propriety of bringing the gun bullock esta- 
blishment, to the highest state of efficiency ; when the cat- 
tle are not in that state, the Artillery becomes an annoyance 
to the whole camp. The troops are worn out, and fatigued, 
by the slow, and uncertain movements of the Artillery, while 
the embarassed operations of the army, gives a discouraging 
cast to all its undertakings. 


16th. Tam not aware that the system I have to propose 
will be attended with much more expence, than an equal 
number of public cattle on the Mysore establishment, nearly 
the same feeding, followers, and establishments now allowed 
to the Mysore cattle will I think be sufficient under the pro- 
posed system, which has chiefly in view the improvement of 
the cattle themselves and a change in their system calculat- 
ed to benefit the corps of Artillery as well as the public. ° 


17th. Onthe score of economy and efficiency, a change 
is desirable, and I shall therefore propose, that a regular 
corps of drivers shall be formed and added with an establish- 
ment of cattle, to the corps of Artillery, on the same princi- 
ple as horses are attached to the Horsel3rigade ; an arrange- 
ment, which to its other advantages, will admit of a 
certain reduction of gun lascars, that establishment on the 
maturity of the proposed plan, not being calculated upon, 
for the movement of the Artillery cither at exercise,or in the 
face of an enemy. 


18th. The regular corps of drivers and cattle I propose 
should be attached only to a certain proportion of light field 
ordnance formed into batteries, and fixed at the principal 
stations of the army. The strength of these batteries to be 


G 


6 


fixed by the number and description of ordnance, which one 
company of Artillery man can. 


19th. The detail of the corps of drivers, and number of 
cattle proposed for cach company of Artillery to be as fuilows. 


1 Darogah. 
4 Chouudries. 
80 Drivers. 
160 Draught Bullocks. 


20th. Iconsider it will only be necessary to attach cattle, 
and drivers to detached companies of the Artillery, and to 4 
certain number of companies at head quarters. As the distr 
bution of the Artillery now stands, light field batteries with 
drivers and cattle complete will be stationed as follows. 


Companies Cattle. 

| Hyderabad. .......6 Qeeccecseee ond 
Hyd. Sub. Force.} Jeunah, ee Te rr ee 160 
Bangalore.......... Dadi tha Bee 320 
Belgaum.......... ane ener 160 

Bellary..... siete te é. hadSaw ie ee 160 
Cannanore.......-. l....eeeeee 100 

Quilon. .....:...6-- Vit ie ooh aces 1H) 
Trichinopoly........  Le.seeeeeee PH 


Masulipatam........ 1.........- 10 


Llead Quarters of the Artillery, one re 
Company each Battalion.. ecsveouvecee 3. e086 6098: 8 ee si) 


a 


14 Samecacarce 


21st. In addition to the light field batteries, I should pro- 
pose to keep up one company of drivers and cattle, for the 
draught of the ammunition waggons of the Horse Brigade oa 
service, and it will also be necessary to form and keep uptwa 
companies for a small siege equipment, one company to he 
stationed at Hyderabad, and the other at Belgaum, making 
altogether 17 companies of drivers, and 2720 cattle, for the 
service of the ordnance department. 


92d. At present there are 5011 draught cattle kept up, the 
greater part of them belonging to the establishment 1 
Mysore, but 2720 are all I should consider necessary to 
keep up for the ordnance department, and it may 
a question whether or not, it is expedient in time 6 
peace to keep up any other establishment of draught 
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cattle; I'am of opinion it is not, and that the ordinary 
resources of the country are sufficient in time of peace, and 
may be depended upon for any increase, which war may 
render necessary, to the draught cattle establishment. 


23d. I should not consider it necessary under any circum- 
stances, to extend the proposed system of regular cirivers to 
the store or Commissariat Departments, great expedition or 
precision in driving not being required in these departments, 
nor are the drivers exposed to danger in the same way as the 
gun drivers are. 


24th. Under the proposed plan, each company of Arrtil- 
lery, will have a complete establishment within itself fora 
field battery of a detailed number of guns, it will have the 
usual proportion of spare carriages, artificers, store, and 
forge carts. ‘These latter are at present inthe department 
of the Commissaries of Ordnance, but to carry the proposed 


plan properly into effect, should be transferred to the Artil- 
lery. 


25th. YT have not proposed any detail of ordnance to be 
attached to each company of Artillery, that being an ar- 
rangement likely to change with the nature of the service on 
which the field batteries may be employed, but I have calcu- 
lated the proportion of cattle as equal to the draught of as 
many guns as the company could man. 


26th. The light field batteries will only have attached to 
them the following description of guns and carriages, viz. 


12 pdr. brass guns, each 8 bullocks in yoke. 


2? 99 93 33 6 33 33 
o4 inch howitzer 8 5 
de Pe 6 9 3 
\ aggons ammunition 6 ” ” 
Spare carriage 12 pdrs. 
o4inch howitzer.... 3 a 
29 6 pate: F . 
‘6 41 in. 


Carts, Store,or artificers 4 ,, » 


and the battery will be formed of any proportion of the 
above which can be drawn by 1¢0 bullocks, leaving a propor- 
lion of one in six spare. 


27th. The cattle under the proposed system may not at 
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first be equal to the draught of ordnance as detailed above, 
and until they have reached a certain state of perfection, the 
guns attached to batteries will be regulated by the work the 
cattle can perform. 


28th. YT have the honor to suggest the following under the 
head of General Regulations, for the formation and manage- 
ment of the Corps of Ordnance drivers and cattle. 


Ist. That a corps of drivers, and an establishment of 
cattle shall be raised and formed for the service of the ord- 
nance department under the Madras Presidency. 


91. The establishment to consist of 17 compunies of the 
following strength, which will be attached to treops, cam- 
panies, or divisions of Artillery, under the orders of the 
Commandant of Artillery, sanctioned by His Excellency the 


Commander-in- Chief. 
Statement of Dricers and Cattle for one Company of Artillery. 
| Pee a hos 
Darogah. .Choudries. | Drivers, |Cattle. | 


—— 


One Company of Artillery! 1 4 160 


3. The foundation of this Establishment to be taken from 
the public cattle Department in Mysore. The drivers who 
may be willing, and cattle which may be found fit for the 
Service, to be transferred to the Corps of Artillery. 

dth. Pay and batta of the Corps of Artillery drivers 
fixed as follows. 


Pay Batta per day. 
Rups. As. P. Cs. 
] Darogah.......... sage, ol deme a ue aainat 2 35 87 
WC NOUUIG ia acu e ioees en gh es Govaet wae . - 10 40 
LDU ccccebatawreeed: “Veh ateaadeae heer lL 2 9 


5th. An allowance for stationery of 3 rups. Sas. Op. 
is allowecdl to each company, and a man in each company 
also, is allowed to be employed, under the designation of a 
bullock Serjeant with a staff allowance of 10 rupees per 
month for the purpose of superintending the gram departt- 
ment, and keeping the accounts of the cattle establishment. 


6th. The drivers admitted into the service not to be under 
the height of 5 feet 4 inches, and the age of admission to be 
between 18 aud 22 years. 
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Zth. The drivers to be eligible to the Pension List, 
under the same rules and regulations as the native army 
am geueral. 


&th. The drivers to be clothed by Government, each 
man to receive aunually, one loose blue coarse wvollen cloth 
jacket, trimmed with red, like the horse brigade camel 
drivers ; the darogahs, and choudries jackets to be made 
of cloth called aurora. 


9th. The drivers te furnish under Regimental Regula- 
tions, uniform turbands, cummerbunds, and trousers, as 
also driving whips. 

10th. The drivers to be allowed medical attendance, the 
same as other native followers. 


llth. The corps of drivers to be subject to the rules of 
military discipline, and Articles of War, and not to be dis- 
charged from the service but under authority from Head 
Quarters. 


12th The payment and mustering of the corps of dri- 
vers, and all Registers, and Records connected with them, 
to be regulated in form, and system, the same as the gun 
lascars attached to companies of Artillery. 


13th. The cattle required for the service of the Artil- 
lery to be provided by the commissariat, under the same 
system as remount horses, not to be under the height of 
12 hands, 2 inches; and the age of admission to be be- 
tween 5and 8 jears. 


14th. All cattle supplied for the service of the Artillery, 
are to be examined and passed by a committee of Artillery 
officers, who will certify their opinion, that the cattle are 
strong enough to draw ordnance and carriages in the fol- 


lowing proportions. 


Iron guns. Bullocks in the yoke. 
24 pdr oesveeereeee © be 6 e e°e e e 8 26 
LS patie aeeet ae re re 22 


12 39 sa Ne ns A Eh LO Ol Des ak atea Ue dri faces tg eecie at ae 


Brass Ordnance. 


O4 DOP st ekenke meagan @ ee eee tiietendo 


LS: Gy) 6.556 Se vantieasencass ea eeaes 2ee 14 
eee | 0. 


ow 3) Fe eoereeneeve eee se 0s © eo De 
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Brass ordnance. Bullocks in the yoke. 
6 pdr........ eich Aaainseawenb eas, O 
8 inch howitzer. ......... Eiaweieeuweeeele 
53 9 39 ie Wie ide oOo oe AO 
Tumbrils, or waggons.....ceseeceececcesscee 6 
Artificers carts. Le Ee Te OE | 
Mortar re large... siaisvler Wugencw teen ahenLs caaeeeskO 
” 9 medium, .... +. Terre a eee ee 6 
Transport carriages. ......... ena. etre era etesis 20 
Store, or platform carts...... ee ee ee 


Spare Carriages. 


24 PAP WON 65 sacs saek aeseie a eeee eee lO 
24°25 DEASS\.<acie cuueusine eevee ewemoewul ec 


LS) gy IRON, case. ceaeree gti ae Sauce aienee esac 
LS: 3 DEASS noo b4c ace k UR ee eee e eae O 
PD. <x, AVON GBS Saove Gis orto Bares re U- 
D2 gs. POV ASS x co-rte-s. iver g alee ararweiawiauaies 8 
Gap. as Bite ae wa eeittione saps sta: casei ~. 6 
8 inch howitzer brass....... Soil acter ave 8 
5L ,, 3 ta. ‘se.etaartg aledodrena gues 6 
4? ,, - ie, Couns re ee re 4 


One bullock to every six, allowed as spare to the above. 


15th. Fach bullock to be allowed a full sized cumley or 
jhool, a feeding gunney 3 feet square, also leathers for soak- 
ing gram in the proportion of 5 to each company, and a 
curry comb, and hand rubber allowed to each pair of cattle. 
These articles to be supplied when required, by the Com- 
missariat on indents, approved and passed under proper au- - 
thority. 


16th. Each bullock in the field, or marching with guns to 
be allowed 3 seers of gram, and 7 fb of dry forage daily ; 
in cantonment to be allowed 2 seers of gram, and 7th of 
dry forage : these supplies to be furnished by the Commis- 
sariat. Boosah, or curbie to be the description of dry forage 
to be issued when procurable —when not procurable, the de- 
scription of dry forage to be regulated by the supplies of the 
country, and when none of any description is procurable, 
double the weight of green forage to be issued. 


17th. The drivers and cattle are to be employed in fora- 
ging, in addition to what the Commissariat furnishes,and for 
this purpose, a proportion of the spare cattle will be supplied 
with saddles to be furnished by the Commissariat. 
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18th. Picketing ropes, driving and leading ropes, &c. &c. 
will be supplied from the ordnance stores, in the same man- 
ner as Other articles required for the use of the battery. 
These ropes, jhools, &c. are to be carried on the march by 
the spare cattle. 


19th. Massalls occasionally when required for the cattle, 
with the medicines for sick cattle, and a proportion of coarse 
salt (1 measure monthly) for each bullock to be supplied by 
the Commissariat, when there is no commissariat officer or 
servant to furnish the supplies mentioned in these regula- 
tions, the officer commanding the company, under the sanc- 
tion of the commanding officer of the Artillery on the spot, 
and commanding officer of the camp will have to furnish the 
supplies sending his bill on honor to the commissariat officer 
for payment. 


(Signed) JOHN NOBLE, Lt.-Col. 
Commanding Horse Brigade. 
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Table of Draught Bullocks for Ordnance Carriages, Be 
galand Madras Establishments. 


ee OG 
| |i lj 
} .flele 
Re 
| 
21%¢ ! é 
= lle 3 
i | éla 
Jron ordnance 24 pounder.............- 32 || 26 3 
do. go; 18 :d0:.  sicdsivecuoss | 24 || 22 0 
do. do. I12 do. .....seweaeee 20 || 18 | 
Brass ordnance 24) do... ccc cee eee 24 |; 18 “0 
do. do. 18 dow ...cccceceee- 18 || 14 
do. do. 12) G0, edaanaucaes. 12 || 10 " 
do. do. 6. G6. Ktesadescaees 6 || 6 a4 
do. do. 8 inch howitzer........ 14 || 10 2 
OG; <0 Bhtidiels eadases uses 10 | 84 
doz 30>, . Afsnensessasneasense!: Oy oly 
Transport carriages... sess. eeeeeeerecee|| 29] 21 19 
Tumbril ammunition............ sega 6 ls 
Mortar cart (stout)... 0... . ccc cc we cree cell 92 6 r 
BLOG, “Oe scwwy etas bane wicks aaerarkie ae 
Spare carriages 24 pounder brass.......|| 5» Ie 40 
do. do. 24 do. iron.. ......] 5» {| 16 9% 
do do 18 do. brass....... i» || 0 30 
do do 18 do, iron > || 3 
do do 12 do. brass ; ie "i 
do do 12 do. iron | Pe i f 
do do 6 do. _brass....... ie 16 
do. do 8 inch howitzer, ....... ” : 8 
do. do. 5§ do. dow ......0. ml all 6 
do. do. 4: do. do. ........ ” 
Spare bullocks, both draught and carriage 
one to six. | 
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Statement of Draught and Carriage Caitle Hyderabad Subsidiary Foree. 


| Madras. as. || Bengal. 

Gun and carriages. 3 3 é 

=| fom | @ 

og — oY o) 1 i 

® = e Bx} | te 

i=] =| oom 

Oo '& oO | & Q 

Heavy field iron gun 18 pounder No. 2./| 50 | 100| 22 | 44 |{ 56 

” "9 ” 12 » 2.1) 40 | 80 | 18 | 36 44 

5 » brass howr. 5} iach » 2{[ 12) 24:] 8} 16 8 

» Mortars ,, »» 2! 30 | 60 | 10 | 20 |} 40 

Light field brass gun i2pounder ,, 2)! 12] 2% | 10] 20 4 

7. ‘ » 121] 8 | 96 6 | 72 "| 24 

mn . , howr. 53 inch » 2 12] 24 8/16 /)| 8 
” ” ” » 4 5, » A} 8 | 32 6 | 24 8 
Transport carriages......... coccoe yy 4// 50 | 200]) 20 120 
Waggons ammunition..........0.. », 36]; 10 | 360/]/ 6 | 216] 144 

Chests laboratory.. ievesseeen- gp 21 85h 8 8 | 8 | 

Carts mortar..........sceeee 00 eo yy lit 30] 30 6] 6 || 24 

9? Artificers ....0.cccece -cccce 99 1 10 10 8 8 2 

"op Platform ..covesee @Ceeorccce 99 50 oe bose 4 | 200 


Spare one to Six........ Jiveletonas aceeses [~ 0 208) e Lz8 


562 Draught bullocks at 7 Rupees per month is annu- 
ally...... eeo@eeee8Beovoeeee neste enneoee ee eee ovens e .47208 
To the carriage of stores attached to the above in loads of 
120 ibs. per bullocks............. cae cscs esse cee QO00 
For do. do. at the rate of 210 lbs. per do... ..1457 


Difference. .....843 


843 carriage bullocks at 5 Rupees per month is annu- 
ally sere W wae 5G B5b WG Ba be OLAS ON Rue iba Oe SRE ROUOOU 


Total Rupees, ...97788 
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Statement of Dimught and Carriage Cattle Nagpore Subsidiary Force. 


eS ES eee 


Madras. || Bengal. 

Ordnance and carriages. é 2 | 2 

E as Bo} | = 

2 | $i 2|s = 

Sie iio te ils 

Heavy field iron gun 12 pounder 2)| 40 80 | 18 aa 44 

Light field brass Gun 12 4 2\) 12 | 24 | 10 | 20 || 4 

” ” ” » 6 ” 8 | 64 6 | 43 | 16 

- 3 » Howr. 54 - 2|)| 12 | 24 8 | 16 8 

Waggons ammunition. ........ s0+-e0e.23!| 10 | 230) 6 133] 92 
Chesis laboratory ...ccscecseeccsccceee It 8} 8 8! 8 
Carts artificer®.cccoccccsccceece.---- Lj] 10 | 10 8}; 8 
yy Platform ..ccccesccescoecoees+--15|] 4 | 60 |) 4 | 60 
Transport carriages . + ssesccceseess 2)| 50 100; 16 | 32 
~ Carriages ....6. eecesseeceeesQ pounder 8 | I6 | 6 | 12 


0 616 0 | 378)/238 
0; 103| 0 | 63 40 


“ofr Io laa tar 


Spare one to OIE svsd vib bad baeeoos eee eeece 


| Q 


278 draught bullocks at 7 Rupees per month is ann 


a ee ee ee ee or rT ae ea rrr ees 84 
To the carriage of-stores attached to the above m Loads of 
120 lbs. per bullock............... Jecewewcowepancakles = 
To the carriage of do. in loads of 210lbs. per do.. , 619 
Difference.... 510 


510 carriage bullocks at 5 Rupees per month is annt- 
i ee ee Pre reer err errr re Ll! 


ad 


Total Rupees... .53952 


Gee 


(Signed) JOHN NOBLE, Lt. Col. 
Commanding Horse Artillery. 
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Commissary GENERAL'S OFFICE. 
To CAPTAIN M. H. DAVIDSON, 


Deputy Assistant Commissary General, 


Sir,—It being intended to attach an establishment of 
draught bullocks and drivers to the Foot Artillery, I en- 
elose for your consideration copy of a communication which 
] have received from the acting commandant of Artillery ; 
and [ request that you will report how far the present com- 
plement of public draught cattle, is calculated to meet that 
object, and at the same time to answer the other demands 
usually made on the karkhana establishment. 


2d. If anequal to both, the present complement of public 
cattle will be required to be increased, the extent of which 
Increase you will also take into consideration, reporting the 


best means that may occur to you for the supply of the 
cattle. 


3d. The breeding establishment would I hope, be fully 
adequate to keep the whole establishment complete af/er its 
formation, but the additional cattle that may now be re- 
quired, ought I conceive to be purchased, and as cattle of 
the first quality only should be taken, I request you will re- 
port, whether such, to the necessary extent, could be pro- 
cured in Mysore, and the probable cost of the same. 


4th. Jt will also be for consideration, whether the whole 
ora part only of the drivers should be transferred to the 
Foot Artillery, and whether you conceive the men would be 
willing to be permanently transferred, on the favorable con- 
ditions held out to them in the paper furnished me by 
Colonel Freese ; points on which you will be pleased to 
favor me with your opinion. 


Sth. It would not be expedient however, to make any of 
them the offer in case of any subsequent disappointment ; 
as it will of course be a matter for future consideration, 
whether any should be so transferred, or whether it might 
not be more advisable to form a new establishment at once, 
for the purpose in view; or it might be deemed expedient to 
revise the footing of the present establishment, so as to assi- 
milate the same with that which it has been proposed to at- 
tach to the Artillery. It willtherefore be proper that you 
should consider this reference as confidential, and that the 
drivers for the present, should not be informed of its being 
Incontemplation to transfer any portion of them from the 
Prevent karkhana. 
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6th. These are the leading points which occur to me to 
be referred for your particular consideration, but I request 
you will give me your sentiments on the arrangement at 
large, suggesting whatever you may think best calculated 
for carrying the plan into effect, and to elucidate the amount 
of additional expense which it will occasion to government. 


7th. I have by a circular letter to the officers in charge 
at the stations where cattle are proposed to be placed, called 
for estimates of the expense of providing them with gram, 
and, straw in the proportions laid down in the accompanying 
memorandum, (which shews the proposed distribution of the 
Artillery bullocks) and I request that you will favor me with 
an estimate of the difference of expense of the drivers with 
their petty officers according to the plan proposed. 

(Signed) W. MORRISON. 


Commissary General. 


MADRAS, 
27th June, 1823. : 


To LIEUTENANT COLONEL MORISON,c. s. 


Commissary General. 


Sir,—TI have the honor to acknowledge the receipt of 
your letter of the 27th June last, accompanied by a plan of 
general regulations for the formation of an establishment of 
draught bullocks and drivers, to be attached to the Foot 
Artillery; and requiring me to report, how far the present 
establishment of public draught cattle is calculated to meet 
the proposed object, and also to state my opinion with 
respect to other points connected with the arrangement in 
question. 

2d. This plan requires with respect to the cattle, that 
the bullocks to be received for the Artillery, should be be- 
tween the age of 5 and 8 years; not under the height of 50 
inches, and be capable of drawing ordnance and carriages 
in the proportions detailed in the body of the proposed re- 
gulations, corresponding with the allotment of cattle for the 
dranght of ordnance and carriages under the presidency of 
Fort William. 

3d. These conditions particularly in regard to the num- 
ber of cattle to he allotted to battering cannon, if adhered 
to, will, IT conceive, make it at once impossible for the pre- 
sent establishment of public cattle, as well as the breeding 
establishment of cows, being rendered available for the 
formation of the proposed establishment, or for keeping it 
complete when formed. It.is well known that the catile 
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attached to the Artillery on the Bengal establishment, are 
of a remarkably large size, and of a corresponding weight, 
It is also now admitted, that the powers of cattle of any 
description for the purposes of draught chiefly depend upon 
their weight and height, in the latter case, the additional 
power arising from the lever formed by the body and limbs 
of the animal exerting itself in the act of drawing, being pro- 
portionally lengthened ; muscular activity and bottom are 
only so far necessary, as they enable the antmal to exert the 
powers it derives from the possession of the former ac- 
Vantayes for a longer or short-r period, or under circum. 
stances of greater or lesser rapidity. While therefore the 
Bengal cattle from their superior size an:l weight, are en- 
abled to move easily, ordnanee, &e, with the prescribed al- 
lotment of bullocks, they probably have from the care and 
expense that is bestowed on breeding them, the requisite 
bottom to enal.le them to make their great powers apy-lica- 
ble to all the esivencies of the Service. It would therefore 
appear to be dadispensibly necessary in carrying into effect 
the plan as now proposed, in order if possible to ensure its 
effi iencvy an ler all cireunistances of service, and to avert its 
failure at the time of need; that catde should be procur- 
ed corresponding in stature and weight to the Bengal Gun 
Bullocks, and that they should possess the bottom which 
these cattle no doubt have. 


4. The bullocks of the present public caftle establish- 
ment, do not possess either extraordinary size or weight, 
though they have a fire, and muscular activity unequalled 
perhaps by any description of cattle throughout India ; 
these qualities will enable them when allotted to ordnance 
In proportion to their size and weight, to perform) perhaps 
more lenethened and arduous” service, than most other 
descriptions of cattle ; while their peculiar hardiness of con- 
stitution, enables them to bear up in a superior degree under 
all circumstances of change of soil and climate. That they 
can draw ordnance in the same proportions as the Bengal 
Gun Bullocks, is however, not to be expected, and I may 
here refer you to Captain Cubbon’s report of the 20th 
February 1823, on the subject of their powers in the draft 
of heavy guns ; on this account therefore I conceive that 
they cannot be considered as applicable to the formation 
or maintenance of the new establishment, agreeably to the 
proposed regulations with respect to the number of bul- 
locks to be allotted to the different descriptions of ord- 
nance, while further, on the subject of their height, | 
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beg to state, that T have had the whole of the cattle 
at the farm, including some of the largest Karkhanas 
on the establishment, carefully measured, and have 
found the average height of the whole, taken immedi- 
ately behind the hump to amount to only 47% inches, while 
out of 1069 bullocks the number measured, only Lt4 reach 
to the height established as the lowest limit, at which cattle 
can be admitted on the strength of the new establishment, 
viz. 50 inches. The bullocks of this breed are also slower 
in arriving at maturity than most other cattle, they seldom 
attain their full growth until nearly seven years of age, while 
the limit with respect to age on the new establishment is 
proposed to be from 5 to 8 years. 


5 {nthe event of its being ultimately determined, that 
the present breed of cattle should be set aside inthe furma- 
tion of the new establishment, the question occurs, from what 
source must the necessary supplies be procured ? 


6. Inthe Mysore territory, in the districts towards Chit- 
tledroog and Mudgery, draft bullocks are to be procured of 
a breed approximating towards the one of which the public 
cattle department is composed ; the prices frem all I can 
learn, will vary from 80 to 150 rupees the pair, «f the best 
the numbers that may be procurable, cannot J fear 
be ascertaine:| with any accuracy, without dispatching peo- 
ple intu the districts where the cattle are bred, a measure 
which would undoubtecly tend to raise the prices in the event 
of its becoming necessary to make purchases hereafter it 


cannot however | conceive be expected, that the size of 


these bullocks will exceed or perhaps even equal the height 
and size of those at present in the public cattle d-partment, 
the latter are considered throughout Mysore as being the 
best cattle in the country, and are commonly known among 
the inhabitants by the Canarese phrase “ doda dana” sig- 
nifying “ large cattle.” 

9. As far as my information will at present enable me to 
speak, the only part of the territories subject to the presi- 
dency of Fort St. George,where cattle of any size or quantily 
are produced, is comprised in the districts of Nellore, Qn- 
gole, and Guntoor, and in the southern parts of Masulipatam: 
the cattle of these countries although large and handsome, 
are however not remarkable for undergoing lengthened fa- 
tigue, particularly when combined with indifferent forage, 
and scanty means of grazing. I am also aware from my own 
observation when employed in the districts in question in the 


sorts 5 
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year 1814, in procuring bulls and cows for the Bengal go-: 
vernment, that it will be extremely difficult, if it be even. 
possible, to procure at oncea large number of bullocks of: 
the proper age, owing to the inhabitants of the country al- 
ways disposing of them at theage of 2 or 3 years, this they 
areensabled todo from the great demand tnat exists for 
cattle of tais description, and they are induced to part with 
them thus early, both as it insures to them a quick return 
for the pro:luce of their stock, and relieves thein from the- 
risk and expense of the custody of the cattle until they might 
reach & more mature age. 


8. Anamber of draft cattle equal perhaps to the comple- 
ment of the propose:l establishment of the required standard, 
and possibly equal at first starting to drag ordnance in the 
proposed proportions, might perhaps be purchased in the. 
different provinces under the Madras Government, by tak- 
ing every large animal wherever it may be found, without 
reference to the country from whence it might originally have 
been brought. Ata great expensea heterogeneous mass of 
cattle of all castes and dispositions would thus be ccllected,. 
the qualities of which for enduring the fatigue of service in 
the field would be unknown, and which might therefore fail. 
inthe hour of necessity, from being unequal to the task im- 
posed on them. 


9. It would therefore appear to me, that if it be determin- 
edto procure cattle for the new establishment of equal work- 
ing powers with those attached to the Kengal Artillery, that 
recourse must be had to countries beyond the frontiers of 
this presidency fur the necessary supply. On this part of 
the subject however I am not at present prepared to enter, ag 
the extent of my information will only permit me to name 
the countries where breeds of cattle of any note are produc- 
ed, those conntries as far as [am at present aware, compre- 
hend the provinces of Goozeraut and Scinde, the Rajpoot dis- 
tricts to the north-west of Malwa, and the district of Hure. 
riapah on the north-west frontier of the Bengal provinces. 


10. If it may be permitted to me to offer a suggestion on. 
the subject on which [ have been desired to report, | would 
take the liberty respectfully to propose, that with the view 
of making the breed of cattle of which the public cattle es- 
tablishment is now composed. available in the present for- 
mation of the new establishment, as well as for its mainte- 
nance hereafter, that the application of the services of the 
cattle about to be transferred. to the Moot Artillery, may 
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be confined to the draft of light field Artillery and car- 
riages, for the proper manceurring of which, (the chief ad- 
vantage [ apprehend that will be derived from the new ar- 
rangement: the Mysore cattle from their acuivity in) move- 
ment are peculiarly adapted, that the standard at which the 
bullocks areto be passed may be lowered. and that the num~e 
ber of cattle allotted to each description of ordnance may re- 
main as at present, until further experience at least may 
enable it to be proved, whether their powers may prove equal 
to the draft on the reduced rate. Thisplan as far as it re- 
gards the attaching the cattle that are exclusively under the 
Artillery officers to Jight field Artillery only. accords [ 
believe with the system that prevails in Vengal ; the 
Artillery bullocks and corps of drivers are there attach- 
el to field batteries, composed if [T mistake not of 
light 12 and 6 pounders and 55 Inch howitzers 3; while 
a separate establishment exists under the name of the 
transport train, the management of which is separate and 
distinct from the Artillery bullocks; its) services being ap- 
plied in time of war, to the transport of battering ordnance 
and stores when required to be moved ; whtle in’ time of 
peace, they are rendered useful to the Government in much 
the same manner as the services of the public cattle de- 
partment under this presidency. The proportion of cattle 
under the present and inthe proposed system, differs but 
little with respect to the light field Artillery and carriages. 
The numer allotted to the draft of platform carts remains 
the same in both cases, for alight 12 pounder the difference 
is 2, fora 6 pounder is 2, and for a 5$ inch howitzer is 4 
bullucks only, for each piece respectively. 


11. The adoption of the modification allowed in the last 
paragraph, will at once render the extensive establishment 
of draft and breeding cattle at present at the disposal of the 
Government, available inthe formation and for the future 
maintenance of the new establishment ; which a strict ad- 
herence to the letter of the proposed regulation would not 
Ithink permit: such a modification will further prevent 
the loss to the service of a breed of cattle, the efficiency of 
the services of which in operations in the field has been 
felt and acknowledged, alike, when employed with ourown 
troops, as when opposed to us in the armies of the former 
rulers of Mysofe. 


12. Should the new arrangement be confined to the 
movement of the light field Artillery, it may perhaps be 
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thought expedient that the present public cattle department 
undersuch modification, and on such a scale as may be de- 
termined on, should be made applicable to the movement 
of siexeequipments on a large scale, when required to be 
attached to an Armyin the field, as in the feld transport 
trainin Bengal; while in time of peace, the anvlication 
of the services of the cattle to publie purposes for which 
hired cattle would) otherwise be required, in’ the manner 
that has hitherto obtained, will enable the establishment to 
be k-pt up at comparatively a trifling expense to Govern. 
ment ; toenable the cattle of which the establishment is at 
Present composed to execute the duties that would thus be 
required from it, it may be necessary that the allotment of 
bulocks for the draft of heavy ordnance should likewise not 
be altered at present ; means however beiaz adopted with- 
out delay tointrodu:e graduilly into the department, catile 
of such size, weight, and bottom, as may enable the scale to 
be reduced at the earliest practicable moment. 


13. The means that present themselves for introducing 
an establishment of large cattle, anpear to me to be any of 
the three following plans ; or perhaps what would be better, 
Scombination of the three. F/rs/, the improvement with 
respect to size of the Mysore breed, a measure which [ think 
may be accomplished by judicious interior arrangements 
inthe breeding establishment ; joined to the extension 
of that establishment to a scale that miy enable only the 
calves of the very first description to be taken for the service ; 
scondly, the importation of an adequate number of cattle 
ofthe required description, from those countries where the 
best breeds are produced : or thirdly, the adoption of means 
for the introduction of a breed of large bullocks in addition 
tothe present breeding cattle, but to be kept separate and 
distinct from them. The success of the two last measures 
may perhaps be problematical, owing to the possibility of the 
clinate, soil, and forage, of the Penmsula. not agreeing with 
the large cattle of the more northern countries « the subjecting 
of them to the test of experience will however afford the only 
means perhaps of forming a correct opinion on the subject. 


14. Independent of the particular adyanta:es that would 
arise from the employment of this estal-lishiment in the draft 
of battering guns in the fielil, it would become a nursery for 
the cattle required for the light field Artillery ; for which 
branch any number might at once be drafted, ready trained 
and fit for service, should the exigency of the service at any 
time require an extension of that branch, 


22 


15. It may perhaps not be considered irrelevant to the 
present question, if I introduce into this report a short and 
general statement, regarding the manner in which the ser- 
vices of the department of public draft cattle as at present 
constituted, have been hitherto applied ; as it may have the 
effect of elucidating the proposition made in the three pre- 
ceding paragraphs, by exhibiting through the means of prac- 
tical results, the advantage that accrues to Government from 
the main‘enance of an establishment of cattle under similar 
circumstances. 


16. The foundation of the present public cattle depart- 
ment as is well known, was the train of Artillery cattle be- 
longing tothe late Tippoo Sultan, which on the capture of 
Seringapatam were transferred to the public service ; the 
source from whence its supplies of fresh bullocks were sub- 
sequently drawn being likewise the breeding establishment 
of the Sultan, which in a similar manner was reserved by the 
British Government, on the re establishment of the present 
dynasty in Mysore. The cattle belonging to this depart- 
ment since its formation, have been invariably employed 
when not required for service in the field, in duties chiefly 
connected with the ordnance department, for the execution 
of which other cattle mast have been hired, had such a de- 
partment not existed. By this means. for a long series of 
years and at a trifling expense, an extensive establishment 
of excellent draft cattle has been maintained at the disposal 
of the Government, ready at the notice of a moment to meet 
any of those sudden and unforeseen emergencies, which 
public events might have produced. ‘The services of the 
establishment accordingly have often been called forth, and 
the cattle have from time to time been attached to different 
armies in the field. Of the manner in which they acquitted 
themselves when employed in the field, it fortunately does 
not now remain for me to speak; the accompanying 
statement however exhibits the balance against the 
establishment during the last 12 years, (being the period 
to the accounts of which I have access) setting off 
against the actual expenses of the department, the value of 
the work performed by the cattle actually employed during 
that time, or in other words, the amount that must have 
been paid for hired cattle for the performance of similar 
services both in the field and during peace. ‘his balance 
therefore of Madras Rupees 223,465-13-9 equal to the pre- 
sent expenses of the establishment for only nine months, 
is the price that has been paid by Government for the 
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maintenance at all times of a public resource, of a nature 

so important and efficient as the establishment of Kare 

khana draft cattle presents, during the whole period to which 

the statement refers; without taking into the calculation 

ihe great public advantages that resulted from the efficient 

oars of the services of the cattle when employed in 
e fie 


17. Tt will of course occur to you that the original cost 
of the cattle does not enter into the foregoing calculation 5 
this cost comprises the price paid to the Mysore Govern- 
ment for the calves received from the breeding establish- 
ment previous to its transfer to this department, as well 
as the expenses of that establishment since the transfer ; 
against this cost however, which will bear but a small pro- 
portion to the expenses of the maintenance of the cattle, a 
consiverable off set exists in the value of the extensive 
stock of the breeding establishment, as also of the present 
draft cattle themselves, together with the prices of the 
cattle which from time to time have been coftdemned and 


sold. 


18. Twill take the liberty to submit another statemenf, 
from which it will appear ‘that the average expense of one 
draft bullock during the last [2 official years, as deduced 
from the accounts of that period, during which great num- 
hers of the cattle were maintained at a great expense in 
the field, amounts to only Rupees 3-3-2. If to this be add- 
ed the proportional part of the attendants pay both in gar- 
rison and in the field that will fall to one bullock, the total 
cost of each bullock on the establishment per month will be 


Rupees 5-15-3 and 7-0-1, respectively. 


19. I now proceed to reply to the part of your letter 
already acknowledged, which requires me to report, on how 
far the present complement of public draft cattle is calcu- 
lated to meet the formation of the new establishment, and 
at the same time to answer the other demands usually 
madeon the Karkhanadepartment. ‘The final consideration 
of this part of the subject will of course require, that the 
question should be determined, of how far the present es- 
tablishment can be made applicable fur the new department, 
In reporting in this place on the ene J wil) however 
consider the present departinent as available for the forma. 


tion-of the new one. 


21 


29. The usual demands made on the Karkhana depart- 
ment during peice, may be comorised under the heads of 
the eattle emolove lin dragging timber an: charcoal for the 
useorih? Gan Carriage Viinufactory at Seringanatam ; those 
enolovyelin the conveyance of the carriages constracted at 
the manufactory, fron Sertazacaitan to the dilferent 
stations to which they are allotted; those employed 
In the conveyance of military stores from the Arsenal 
at Serta ripitan fo other stations; and the occasion. 
al enolovment of tha cattle ain the draft of — arrack 
and siek curts with corps murching fron station to station, 
Dexela le altogether from this enamaration, th: cattle at pre- 
sent sta dou bowith the dierent divistoas of tha army ;a3 I 
conclile that uader the propose | system their services wall 
not be require | in those sitaations in the manner that has 
hitherto obtained. 


21. Of the diFerent services on which the cattle are usue 
ally emolove Las jist stated, those that are attachel to the 
trober and charcoal service of the gun carriage manufactory, 
may be considered as required to be permanently performed ; 
while tbe number that has been detached from the farm for 
the transportation of arrack and siek carts is) so small, thae 
It moiy perhaps be safaiy omit-T from thea present cileulas 
tion, Pbey to submit a detailed statement, showing the 
number «f bullocks that have been employed on the timber 
and charcoal services during the last b2 vears, from which it 
Willaopear that there are at orasent LT) emoloyel ou that 
duty, “Po preserve these cattle in a state of efliciency for 
field service. at will be absolutely necessary that they should 
be relieved at least every six months, as the work on which 
they are employed in allseasous, is Tshortous and incessant 3 
aud to effet this relief, at least 5u0 addttional bullocks wall 
be required to be mi vintainect. 


92 A statement of the number of public draft bullocks 
emplovedin transporting earrisges and military stores, from 
Seringt+patam to other stations during the list [2 years also 
accompanies this report ; excluding fromit the year INS, 
during which period very few public cattle were furnished 
for the services in question, also the present: year which is 
incomplete, the averaze number of cattle employed in) each 
year will be 1957, assuming therefore this number as that 
which will be necessary to perform services of this nature, an 
additional number of about 1900 bullocks will be required to 
be maintained to meetthe vresent demand. It will occur to you, 
that the cattle stated as being employed in each year were 
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not actually employed during the whole year, but that they 
were detached at different periods ; as the cattle however 
cannot return from the station to which the greater number 
are detached under three and four months, it may he consi- 
dered that in order to allow the necessary rest to the cattle 
employed, the average number just stated are required to 
meet this service during each year. 


23. From what has just been detailed, the number of 
cattle required for the formation of the new establishment, 
and to answer the other demands made on the Karkhana de- 
partment will be as under. 


Proposed establishment for the Foot Artillery.... 2720 
- Required for the gun carriage timber, and charcoal 
services including relief............. accetisies 1576 
Required to meet the occasional demands for cat- 
tle required to transport carriages and military 
stores, from Seringapatam to other stations.... 1900 


6196 

Deduct shes establishment of Karkhana a ee 
MOIS sosiers few Gia brese! wwe ease-arere cere nens seceees 4200 
Deficient. ...0.....- pele ied ome Si eeiwae ate awe 1996 


From whichit would appear that the present establish 
ment, will be required to be increased by about 2000 head 
of cattle, in order to enable it to meet the whole of the de- 
mands now under consideration. 


24. It may perhaps be necessary for me to add, that in 
addition to the public cattle furnished for the transportation 
of ordnance carriages and military stores from Seringapa- 
tam, a considerable number of hired cattle have at different 
times been supplied for those services by this department ; 
a statement of the number furnished in each year since the 
establishment of the commissariat 1s also forwarded with 
this report. 


25. It will of course be necessary that the additional 
cattle should in the first instance be purchased; and as I 
have already stated, the Mysore territory will afford the 
means of procuring a proportion of the number, provided they 
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‘be taken of a size and breed, assimilating to that, of which 
the present establishment 1s composed ; while should it be 
determined to introduce large cattle into the department in 
addition to the present breed, the rumber which Mysore 
may not afford, might be perhaps procured from those coun- 
tries beyond the frontiers where breeds of cattle of any cha- 
racter are to be found, and to which allusion has already 
been made in this report. 


26. With respect tothe subject of the drivers, I beg to 
state, that though perhaps many may be found willing to be 
permanently attached to.the Artillery under the favorable 
conditions held out to them in the proposed plan, yet f am 
doubtful whether the measure would be generally satisfacto- 
ry among them. The greater part of the drivers are na- 
tives of the western part of Mysore where all their connexi- 
ons reside ; under the present system the periods of the re- 
turn of the attendants to Mysore have heen frequent and 
certain, whenever the service on which they might have 
been employed was at an end: by this means a constant 
intercourse has been kept up between them and their rela- 
tions, a circumstance which I conceive has in a great mea- 
sure contributed to maintain them in a state of good order, 
and to keep them well disposed to the service under all the 
disadvantages attending their situation. This occasional 
and constantly recurring intercourse with Mysore, it is ob- 
vious cannot be ensured to the attendants under the new 
system, even allowing them the utmost possible indulgence 
with respect to furlough ; and on this account chiefly I am 
of opinion that there will exist a feeling adverse to their en- 
tering willingly into the new establishment. 


27. T cannot avoid taking this opportunity of earnestly 
recommending to your attention, the expediency of the en- 
tire revision of the presentestablishment of attendants, with 
the view to assimilate it with that which it has been pro- 
posed to attach to the Artillery ; should that measure be 
carried into effect, the present attendants on the draft cat- 
tle are worse paid than any other description of public fol- 
lowers attached to the Army, they are only allowed batta 
when serving against an enemy in the field, or when employ- 
ed to the north of the Kistnah ; they are not eligible for the 
Pension establishment, noris any provision held out to them 
if maimed on service ; though on many occasions they must of 
necessity be exposed to the fire of the enemy equally with 
the troops ; they are not allowed clothing, and have only the 
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Benefit of medica] aid when employed on actual service, on 
the other hand the duties which they have to execute are in-- 
cessant and laborious. At this depdt, it becomes the duty 
of every attendant attached to it, to proceed on command 
several times in every year, and even when present at the 
farm those not actually required for the care of the bullocks,. 
are employed from morning until night in the numereus ex- 
tra duties which are constantly occurring at the depot; a 
more hard working body of men, and one whose services of 
whatever nature they may be are more willingly rendered, I 
will be bound to say the government do not possess. On any 
occasion of service also, the present establishment alike with 
the one proposed to be attached to the Artillery, must of 
course be employed either with that corps, or on duties con- 
nected with it. ‘The inconvenience that in’ this case would 
result, from two classes of men executing the same or similar 
duties under different advantages is so obvious, that it may 
be merely necessary for me here to allude to it. 


28. [have the honor agreeably to your request, to trans- 
mit a statement showing the monthly and annual expense 
of the attendants required for 2720 bullocks on the present 
and proposed systems, both in garrison and in the field ;. 
from which it appears that the expense of the proposed sys- 
tem exceeds the present, in the yearly sum of Madras rua- 

ees 37,509-0-0 in garrison, and Madras rupees 45,153-0-0 
tn the field. 


29. The statements that will be forwarded to you by the 
officers in charge at the stations where the cattle are proposed 
to be placed, will afford you tolerably correct means of ascer- 
taining the expense of the new establishment on account of 
the subsistence of the bullocks when in garrison. In the 
event of any part of the cattle being employed on field ser- 
vice, the expense of course will be greatly increased, though 
from the ever varying circumstances attending such a situa- 
tion, it will not be possible to frame a correct estimate of it; 
I beg however again to refer you to the statement No. 2 for 
information regarding the actual average expenses of the 


cattle on the present system, under joint circumstances of 
war and peace. 


30. I must however here remark, that it is only when the 
cattle on the present establishment are actually employed, 
that the expense incurred in subsisting them is of any mo- 
ment. When unemployed at the different grazing depéts no 
forage is ever purchased for them, excepting for a change of 
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food to such as are sick, and each bullock receives only one 
seer of gram daily. Atthedepdt at the grazing far, the 
average expense of one bullock unemployed, deduced from 
the accounts for the last 12 years has amounted to only ru- 
pees 1-—1—3 per month. 


31. The amount of dry forage which in the new plan itis 
proposed to give to the cattle, viz. 7ibs to each bullock daily, 
amounts to about one half of the quantity received by thecattle 
under the present system when employed, in addition to two 
seers of gram, the allowance that is then made to them. 
This allowance of 7 lbs. of forage will, [ fear, hardly prove 
adequate to maintain the cattle in condition under the al- 
most total privation with respect to grazing, which they must 
experience when permanently fixed at such stations as Se- 
cunderabad, and Saint Thomas’s Mount. Under favorable 
circumstances of grazing, (the natural means of subsistence 
of horned cattle) very little extra food of any sort is requi- 
site tokeep them in condition, but in the contrary case, even 
the additional quantity of gram which it is proposed to give 
to them with the above specified quantity of forage, will not 
I am apprehensive answer the purpose; and I may here state 
that I have instituted experiments at the farm on the subject, 
by feeding certain bullocks on three and two seers of gram 
each per diem, with 7 lbs. of forage added in both cases, 
taking measures at the same time to prevent their being al- 
lowed to graze, and working them moderately each day. 
The cattle have been under this treatment for a month, and 
although they were in excellent condition when the experi- 
ments commenced, they are now little else than skin and 
bone. It.must however be added that they continue in 
good health, and that probably the sudden transition from 
the abundant grazing that they had at the farm, to absolute 
privation in that respect, may have conduced to the very re- 
duced state in which they now appear. 


32. I will here further add with reference to the proposed 
measure of foraging, and for carrying the picketing ropes, 
&c. on the march, by means of the spare cattle, that under 
the present system an establishment of forage bullocks hare 
been maintained since the time of Tippoo Sultan, in the pro- 
portion of twelve to each Karkhana of 100 draft bullocks, by 
means of which the services just mentioned are always per- 
formed ; these forage bullocks are kept up without expense, 
no allowance of gram or forage being allowed to them in any 
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situation, they receiving asmall share of what is issued for 
the use of the Karkhanas to which they are attached. The 
picketing, driving and leading ropes, which are now propos- 
ed to be issued from the ordnance stores, have always here- 
tofore been prepared by the attendants themselves without 
any expense to the public. 


(Signed) M. H. Davipson, 


SRRINGAPATAM, 


Grazine Farm aa Dep. Asst. Commissary Genl. 
12th August, 1823. 


Nore.—The statements referred to in this letter are not inserted, but 
the deductions founded on them, will in general be apparent. 


MILITARY DEPARTMENT. 


Extract from the Minutes of the Honorable the Governor 
tn Council, dated 10th September 1824. 


‘© The Governor in Council is fully convinced of the great 
advantages which will attend the plan of attaching draught 
bullocks permanently to the loot Artillery brought forward 
by Lieutenant Colonel Noble, and is desirous of carrying 
it into effect to such extent as the resources of this part of 
India in cattle will at present allow. Cattle of a superior 
description are indispensable to the success of the plan, and 
it is well known that the common cattle of the country are 
of the worst kind. The main reliance must therefore be 
placed upon the breeding establishment in Mysore, and, in- 
dependently of the time which must elapse before that es- 
tablishment could be augmented to the requisite scale, it 
remains to be considered, whether the Mysore Government 
would be bound to make a corresponding increase of the 
advantages, which the establishment has hitherto enjoyed. 
On a view of all the circunistances of the case therefore, the 
Governor in Council is of opinion, that it will be necessary 
for the present, to restrict the plan to eight Karkhanas ; 
these will include the companies of Artillery attached to the 
Hyderabad and Nagpore Subsidiary Forces, which are 
those that it is of most importance to keep ina state of com- 
plete efficiency.” 
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«“ With the view of carrying the proposed arrangement 
into effect, the Commissary (General will be authorized to 
increase the present establishmeot of draught bullocks from 
4200 to 5000. ‘The Commissariat officer in charge of the 
Mysore farm, will be employed to organize the eight new 
Karkhanas of bullocks for the Artillery. Each Karkhana will 
consist of 160 bullocks. The bullocks would be aged and 
sized according to the plan followed in forming the present 
karkhanas, having each a proportion of all ages from siX 
upwards, the eldest being still fit for two years service ; 
no standard size should be fixed till experience is obtained 
both as to the wants of the Artillery, and the public resources 
in cattle.” 


‘The contract for 814 bullocks at Hyderabad is to be 
discontinued, and the requisite number supplied in future 
by the Commissariat. ‘The Commissary General will be 
authorized to purchase any bullocks either of the H ydera- 
bad contractor or elsewhere, that may be fit for the service.” 


‘© The bullocks for the Artillery at St. Thomas’s Mount, 
should not be brought down, until a stock of one year’s fo- 
rage has been provided for them.” 


‘ Each Karkhana is to have 1 darogha, 4 choudries, 
and 80 drivers attached to it. The drivers are to be raised 
and organized by the officers of Artillery, and the Com- 
mander-in-Chief will be pleased to issue the necessary 1n- 
structions for that purpose. Any of the present drivers who 
may volunteer to serve in the new corps of drivers, and sre 
fit for service, may be entertained.” 


“¢ After the Karkhanas of bullocks have been made ovef 
to the officers of Artillery, each officer in charge of Arti- 
lery cattle, is to furnish the Commissary General with 8 
monthly return of such cattle, to report to him the partt- 
culars of all casuallies, and transmit to him copies of the 
proceedings of casting committees.” 


« The Commander-in-Chief will be requested to state, to 
what extent His Ixcellency would recommend that the 
number of gun Lascars should be reduced, in consequence 
of the bullocks attached to the Artillery. His Excellency 
will also be requested to give such orders as may be ne 
cessary for carrying the foregoing resolutions into effect.” 
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* Ordered, that the foregoing resolutions be communi- 
cated for the information and guidance of the Military 
Board, the Commissary General, and the Military Auditor 
General respectively:” 

(A true Extract) 
(Signed) D. HILL, 
Chief Secretary. 


———— 


Extract from Artillery Orders No. 73, dated Saint Tho- 
mas’s Mount, t\Ath July 1825. 


The following letter from the Adjutant General of the 
Army, is published for the information and guidance of the 
officers of the corps. 


No. 133. 
To LIEUTENANT-COLONEL LIMOND, 
Acting Commandant of Artillery. 


Sir,— You have already been furnished by the Com- 
mander-in-Chief’s Military Secretary, with an extract from 
10th September the minutes of council as per margin, and [| 

bed. aim directed by Lieutenant General Bowser, 
Commanding the Army in Chief, to request that you will 
proceed to recruit and organize two establishments of dri- 
vers, for the Karkhana cattle to be attached to the Artille- 
ry with the Nagpoor Subsidiary Force, and two for the Ar- 
tillery attached to the Hyderabad Subsidiary Force, accord- 
ing to the resolution contained in the foregoing minute. 


1 Darogah. The drivers for each Karkhana are to be of 
6 Chowdries. the strength detailed in the margin. 
80 Drivers. 2. In recruiting for this  establish- 


for 1 Kakannah ment, you will give the preference to any 

of 160 Bullocks. of the present drivers who may volunteer 
to serve in the new corps of drivers, and who may be found 
fit for the service. 


3. After the Karkhanas of bullocks have been received 
in charge by the officers of Artillery, you will direct the 
monthly returns of such cattle to be made to the Commis- 
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sary General, to report to him the particulars of all casual- 
ties, and transmit to him copies of the proceedings of cast- 
ing committees, anda return of cattle and drivers with lists 
ofalterations and casualties are also to be added to the 
monthly returns of the corps or detachments with which they 
are serving, made to this office. 


4. You will be pleased to forward to this office, the 
details of the arrangements you make with reference to 
these orders, and also report the date from which it has ef- 
fect. 


5. These Karkhanas and drivers are to be attached to 
the light field ordnance of the Nagpoor and the Hyderabad 
Subsidiary Forces respectively, viz. two Karkhanas to each 
Force. , 


6. The pay and batta of the corps of Artillery drivers 
is fixed as follows, 


Rank. Pay Rs. per month. Batta per day. 
A. P. C. 
} Darogah...... wee. Wi eae esas aa Se ae Od 
EChoudt ye vdasin ask L2eaeanie Piveaeess & 1040 
Eb Diver nccaass cheese Lveotenseneae web. S208 


7. An allowance for stationery of 3 rupees and 8 an- 
nas is allowed to each company, and a man in each company 
also is allowed to beemployed under the designation of 
“ bullock serjeant,” with a staff allowance of 10 rupees per 
month, for the purpose of superintending the gram depart- 
ment and keeping the accounts of the cattle establishment. 


8. The drivers admitted into the service are not to be 
under the height of 5 feet 4 inches, and the age of admissi- 
onto be between 18 and 22 years. 


9. The drivers to be eligible to the Pension list under 
the same rules and regulations as the Native army in general. 

10. The drivers will be clothed by Government, 
each man to receive annually, one loose blue coarse woollen 
jacket turned up with red, like the horse brigade camel 
drivers. ‘The darogahs and chowdries jackets to be made 
of cloth of a finer quality. 


11. The drivers to furnish under regimental regulations, 


an uniform turband, cummerbund and trowsers, as also driv- 
ing whips, 
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12. The drivers to be allowed medical attendance the 
same as other Nutive followers. 


13. The corps of drivers to be subject to the rules of mie 
litary discipline and articles of war, and not to be discharged 
but under authority from head quarters. They are to be 
paid, mustered, and returned, as other troops, and their re- 
gisters and accounts kept in like manner. 


14. The cattle required for the service of the Artillery, 
will be provided by the Commissariat under the same system 
as obtains for the supply of remount horses, and according 


to the description given in the minutes of council 10th Sep- 
tember 1824. 


15. Allcattle supplied for the service of the Artillery, are 
to be examined and passed by a Committee of Artillery offi- 
cers, who will certify their opinion that the cattle are strong 
enough for the draft of ordnance and carriages in the field. 


16. Each bullock to be allowed a full sized cumly or 
jhool, a feeding gunny 3 feet square, also leathers for soaking 
gram inthe proportion of 5to each company, and a curry 
comb and hand rubber to each pair of cattle. These articles 
to be supplied when required, by the commissariat on indents 
signed by the officer commanding the company, and approved 
and countersigned by the offizer commanding the Artillery 
on the spot. 


17. Each bullock in the field, or when marching with 
guns, isto be allowed 3 seers of gram and 7 pounds of dry 
forage daily, but in Cantonments 2 seers of gram and 7 pounds 
of dry forage is fixed as the daily feed of each bullock. These 
supplies to be furnished by the Commissariat. Boosah or 
curbie is the description of forage to be issued when procur- 
able, but when otherwise, the description of dry forage is to 
be regulated by the supplies of the country, and when dry 
forage is not procurable of any description, double the weight 
of green forage is to be issued. ; 


18. Thedrivers and cattle are to be employed in foraging 
in addition to what the Commissariat furnishes, and for this 
purpose a proportion of spare cattle are to be supplied with 
saddles to be supplied by the Commissariat. 


19. Picketing ropes, driving and leading ropes, &c. &c. 
will be supplied on indent from the Ordnance stores, in like 
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manner as other articles of ordnance stores. The ropes, 
jhools, &c. are to be carried on the march by the spare bul- 
locks. 


20. Mussalls when occasionally required for the cattle, 
and medicine for sick cattle, with a proportion of coarse salt 
(one measure monthly) for each bullock, to be supplied by 
the Commissariat ; when there is no Commissariat officer or 
servant of that department to furnish the supplies mentioned 
in these regulations, the officer commanding the company 
under the sanction of the commanding officer of the Artillery 
on the spot, and the commanding officer of the camp, is to 
furnish the supplies, sending his bill on honor to the Commis- 
sariat officer for payment. 


(Signed) T. H. S. CONWAY, 
Adjutant General of the Army. 


Heap QvuaRTERS OF THE ARMY, 
ADJUTANT GENERAL'S OFFICE, ; 

BanGatork, 4th July, 1825. 

In carrying into effect the above detailed instructions, for 
the equipment of the Foot Artillery guns with Karkhana bul- 
locks and drivers on a permanent footing, the following is 
directed. 


The commanding officers of the Artillery with the Hyde- 
rabad and Nagpore forces, are requested to give the neces- 
sary orders to the officers in charge of Foot Artillery, to re- 
cruit the drivers with as little delay as possible. The atten- 
tion of these officers is particularly directed to the 8th para. 
of the Adjutant General’s letter, and as these people are to 
have all the advantages of a permanent provision, it is hoped 
that men of most unexceptionable description will be procur- 
able. Should any difficulty however occur in obtaining the 
speedy entertainment of the complement on the spot, the 
respective commanding officers will report the same to the 
Assistant Adjutant General of Artillery, that measures may 
be taken for assisting the recruiting from other sources. 


As this is a permanent establishment on the same footing 
as the Native soldier, particalar attention is required to the 
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description and register rolls of these men, and as soon as 
the full complement of the Karkhanas with these forces shall 
be completed, the commanding officers will forward to the 
Assistant Adjutant General, recommendation rolls of the 
men they shall have selected for the ranks of darogah and 
chowdries, that they may have the public confirmation of 
the Commandant of Artillery. ‘These ranks after having had 
this public nomination, can only be removed by that autho- 
rity or the sentence of a Court Martial approved by the 
commanding officer of the force, with which the detachment 
may be serving at the time. 


Progress reports of the establishment are directed ta be 
forwarded weekly to the Assistant Adjutant General, for the 
information of the Commandant of Artillery. 


The following uniform is established to be worn with the 
dress furnished by government. 


The turband to be bright red. The darogah having the 
addition of a double band of red cloth of one inch wide round 
the right arm above the elbow, and the chowdries one. 


The trowsers to be dark brown curwah with blue cum- 
merbund. 


As the ordnance allotted to the Foot Artillery companies 
under the new system, will be permanently attached on the 
same principle as the ordnance of the Horse brigade, com- 
manding officers are requested to order the necessary indents 
to be prepared and forwarded for the approval of the Com- 
mandant of Artillery, which will be returned after having re- 
ceived the sanction of the Military Board. 


The form of drill and exercise as directed in the Artillery 
order of the 30th May 1825, is ordered to be adopted. The 
acting commandant of Artillery will at the same time be 
happy to receive from officers any suggestion that may ap- 
pear to them toimprove the system. 


In consequence of the adoption of the new system, further 
entertainment of gun lascars will cease. 


G. O. C. C. 28th December 1825. 


The Honorable the Governorin Council having addressed 
the sabjoined order to Lieutenant General Bowser, com- 
manding the Army in chief, to be published to the Army, it is 
accordingly published in military orders. 


36 
Fort St. Georce, 23d Sept. 1825. 
G. O. by Gorernment. 


Para. 1. The Honorable the Governor in Council having 
resolved that eight companies or Karkhanas of drivers and 
draught bullocks, consisting of one darogah, four chowdries, 
eighty drivers, and one hundred and sixty draught bullocks 
each, shall be raised for the service of the European Foot 
Artillery under this Presidency, has been pleased to publish 
the following regulations for general information. 


2. The drivers to be raised and organized under instruc- 
tions which the Commandant of Artillery will receive from 
Head Quarters; their height not being under 5 feet 4 inches, 
nor their age below 18 nor above 28 years. When the esta- 
blishment has been completed, recruits should not be enter- 
tained who are above 22 years of age. 


3. The drivers and cattle to be under the general controul 
of the senior officer of Artillery wherever they may be sta- 
tioned; but in special charge of the officers commanding the 
companies of Foot Artiliery, to which they may be attached. 


4. The pay and batta of the Artillery drivers are fixed as 
follows. 


Monthly Pay.| Daily Batta. 
Rupees, As. P. C. 


1 Darogah....... 17 0 2 5 87 
] Chowdry...... 12 O [ 10 40 
UDEV CR dceie-nerns 6 8 lI 2 93 


Batta to be allowed in the field, at field stations, or when 
marching. An allowance of rupees 3§ per mensem 3s allow- 
ed to each company for stationery, also an allowance of m- 
pees 10-C-0 per mensem, for a non-commissioned officer fut 
the purpose of assisting in superintending the cattle, and the 
receipts and issue of gram and forage. 


5. The drivers to be paid and mustered, and their regis- 
ters, records, and accounts to be kept according to the forms 
and system of the Native troops; the officer to whose com- 
pany they may be attached being charged with the daty of 
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drawing their pay on abstract, together with the further al- 
lowances specified in the 4th paragraph of this regulation. 


6. The drivers to be subject to the rules of military dis- 
cipline, and the articles of war; and are not to be discharged 
from the service but under authority from head quarters. 


7. The drivers to be allowed medical aid, and to benefit by 
the regulations for the issue of gram or compensation money 
and family certificates the same as the regular troops. Those 
who may be disabled in the execution of their duty or wound- 
ed in action, to be eligible to the pension list; and the fami- 
lies of drivers killed in action, will be entitled to pensions, 
the same as the heirs of sepoys. 


8. The companies or Karkhanas of cattle, consisting in the 
first instance of bullocks of all serviceable ages from six up- 
wards, to be formed and delivered to the Artillery by the 
Commissariat, and to be annually recruited by bullocks, not 
younger than six years of age, from the breeding establish- 
ment in Mysore; on the requisition of head quarters, through 
the Quarter Master General of the Army. 


9. The recruit cattle supplied from that establishment 
for the service of the artillery companies, shall be in- 
spected at Seringapatam by committees of officers, the sur- 
vey reports to contain a general description of the cast, 
figure, bone, strength and fitness of the animal ; and each 
bullock when passed shall be branded in the presence of the 
committee, on the off haunch with the two final figures of 
the year, and the letter A. (Artillery) If there be any Artil- 
lery officers at Seringapatam, their services will be required 
on such committees. 


10. No Standard height is yet fixed for the bullocks, and 
the present allotment to all descriptions of ordnance and ord- 
nance carriages, shall continue in force untill further orders. 


11. When bullocks become unfit for service, either from 
age, accident, or incurable distemper ; they will be cast on 
regular survey, the proceedings being forwarded to head 
quarters through the Quarter Master General of the Army; 
copies being transmitted at the same time to theCommissary 
General, and to the Commissariat officer on the spot. 


12. In the field or at field stations in cases of emer- 
gency, the cast cattle will be replaced temporarily by the 
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Commissariat officer on the spot, ander the orders of the 
officer commanding the force; such cattle being eventual- 
ly relieved by fresh bullocks from the breeding establish- 
ment, in the manner prescribed in the 10th paragraph. 


13. All cast bullocks to be branded with the letter R. 
(rejected) in presence of the officers of survey ; then de- 
livered over to the Commissariat and struck off the returns 
of the company or Karkhana. Such cattle will be disposed of 
under the orders of the Commissary General. 


14. The monthly returns of the Artillery companies to 
which draught cattle are attached, when sent to head quarters 
are require to include in additional columns, both the dri- 
vers, and the bullocks; separate returns of the latter only 
being sent to the Commissary General with the particulars of 
all casualties, and a copy of the same to the Commissariat 
officer on the spot. 


15. The bullocks shall be invariably turned out to graze, 
whenever grazing ground is procurable, and circumstances 
will permit. 


16. Each draught bullock is allowed 2 seers of gram, and 
14lbs. of dry forage daily in cantonment, and 3seers of gram 
and 14lbs. of dry forage in the field, or marching with gans 
or carriages ; and half a seer of common salt per month. 
When dry forage is not procurable, double the weight of green 
is tobe issued to the cattle. It will rest with the Artillery 
officer in charge, to diminish the allowance of gram, when- 
ever the health of the cattle or the abundance of forage may 
render such reduction advisable. | 


17. The dry forage for the use of the cattle in the can- 
tonments, will be provided at the most favorable season 
by the Commissariat, and at once delivered to the charge 
of the Artillery, 10 per cent. being added to cover wastage. 
Gram will also be delivered in quantity, where the Arul- 
lery have accommodation for the same, asin the depart- 
ment of Cavalry supplies, the same wastage being allowed, 
viz. } per cent. monthly. Ia both these cases returns of 
receipts and issues are required to be made tothe Mili- 
tary Board. In the field or when marching, gram and dry 
forage will be furnished by the Commissariat daily, drivers 
being allotted for bringing in the forage; and when green forage 
only is procurable whether wild or cultivated, the driver 
will necessarily cut and bring it in. 
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18. Each bullock to be allowed one full sized cumly-jhool 
annually ; and each company or Karkhana feeding-gunnies 
100 feet long (in convenient pieces) and 18 inches broad ; 
five soaking skins, and 35 fathoms of picketing ground rope 
(coir when procurable) every four months. Pickets, head- 
ropes, hand rubbers, grass knives and whips (one of each to 
each driver), and 10 gram baskets, to be furnished in the 
first instance by the Commissariat, and afterwards kept com- 
plete by the drivers. 


19. The whole of these articles to be in charge of the esta- 
tablishment of drivers, The cumbly-jhools, feeding gunnies, 
gram baskets, pickets, picketing ropes and hand rubbers to 
be carried when marching by the Commissariat which de- 
partment will be allowed to entertain carriage bullocks for 
the purpose ; for the carriage of gram, and for foraging, not 
exceeding 12 for every 100 draught cattle. 


20. Massauls and medicines for sick cattle, and shoes 
for tender-footed bullocks to be provided by the Artillery 
officer in charge of the cattle, to be charged for, in monthly 
bills; which will be paid by the Paymaster, when counter- 
signed by the Senior officer of the Artillery on the spot, 
and the officer commanding the force. 


21. The success of this plan, especially on actual ser- 
vice, will in a great degree depend on a proper, mutual co- 
operation between the officers of the Artillery and of the 
Commissariat, in maintaining the cattle in the most efficient 
order and condition ; and the Honorable the Governor in 
Council expects from them both, every exertion calculated to 
Promote this important object. 


22. It will of course rest with the commandant of Artil- 
lery, to obtain such returns as he may require, from the Ar- 
tillery officers in charge of drivers and cattle, and to give 
ach orders, under the sanction of the Commander in Chief, 
as may be deemed proper, regarding the interior manage- 
ment of the same, whether with respect to the promotion of 
drivers to the higher ranks, or for the care and complete effi- 
Clency of the whole. 


23. The officer commanding the army in chief will be 
Pleased to give such subsidiary orders as may be necessary 
to give effect to these regulations. 


By order of the Honorable the Governor in Council. 


(Signed) D. HILE, 
Chief Secretary. 
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Extract from Artillery Orders dated Saint Thomas’s 
Mount, 14th February 1826. 
A. O. No. 115. 


The Commandant of Artillery with a view to establish an 
uniformity in the returns of drivers and cattle permanently 
attached tothe [Foot Artillery, those hitherto sent to the 
Comsnissary General having included drivers as well as 
bullocks which is not required, and differing from each other 
in many respects, is pleased to give publication to the fol- 
lowing form of a monthly return to that department. and 
directs in future that these documents be prepared accord- 


ingly. 


Return for January 1826 of the Honorable Comnany’s 
‘draught bullocks attached to No. Karkhana 
of the battalion of Artillery at —~ 


{Draught Bullocks. 
Present for duty 
Sick present 
On Command 
Absent < On Leave 
Sick | 
{stablishment. | 


—<———— Ce ee anamnnan iitkeedneeeeeeneeee ——— eS 


On Command, 


Draught Bul- |By whom ordered and! Where sent and on 
locks. when. what service. 


ES SSNS 


Total. 


Alteratiuns and Casualties since last Return. 


f 


a x \e) : 

fs .\o-e a 

Bas o & > diet ee] 

— = =" hel acs = | 

Y Cm lm ES a= Ts “3S 
slev¥ 2/20 8.53/33 {8| = 
C1 So w < @ s|/ BS Is = 

ae Eee ecOQ {cs 


Draught Bullocks 


a 
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The Commandant also directs, that corps and detachments 
to which bullocks are attached, shall in their monthly returns 
to the Assistant Adjutant General of Aitillery, include the 
Karkhana Establishment, by adding columns. for the seve- 
ral ranks of the Drivers. and for the cattle, in the body of the 
return ; and that correct lists of all alterations and casualties 
in the establishment, be inserted under their proper heads, 
in all returns of battalions or companies to which Karkhanas 
ere attached. 


G. O.C. C. Ist March 1826. 


Under the sanction of Government, the Officer Command- 
ing the Army in Chief, is pleased to fix the uniform of the 
Corps of Artillery drivers, (as instituted by G. O. G. 23d 
September 1825) to be dark blue faced with red. ‘The jack- 
ets of the Drivers to be formed like those of the Store lascars, 
and the jackets of the Darogah and Choudries, like those of 
the Horse brigade Camel drivers. ‘The drivers to furnish 
under Regimental arrangement, an uniform turband and cum- 
merbund of red cotton cloth, two ungrekas, and two pair of 
trowsers. 


When clothing is not issued, compensation in licu of it 
will be allowed as follows, viz. 


Darogah,. ...cccccseccccees eeenve58e Rs. 4. 6 Lit 
Choudry....... sii ota lalla e ana aes wea iate ce 28 4 
Driver..... sea sdeuecay eee er 2 1 7% 


Extract from Artillery Orders, No. 151,dated St. Thomas's: 
Mount, 20th December, 1826. 


With a view to prevent too many Non-Commissioned 
being on the Staff, the Commandant of Artillery is pleased to 
direct, thet the situation of Bullock Serjeant, be held bya 
Bombardier or Gunner, and on promotion vacated, steady 
old soldiers are to be selected for these situations, and re- 
commendations for their appointment submitted to the Com- 
mandant for confirmation. 


G. O. G. 18th September, 1827. 


The Right Honorable the Governor in Council is pleased 
to direct, that the following articles shall be supplied every 
fourth month by the Commissariat department, to each ar- 
tillery Karkhana of bullocks, in addition to those enumerat- 
ed io General Orders of the 23d September 1825, 
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Articles. Quality. 
428 yards of Leading rope 
216 — of Nose rope Of Date rope, or Co- 
480 — of Neck rope coanut rope. 


440 — of Head rope 


8 large ia | Of Date, Bamboo, or Rattan, 
6 small _,, 


Extract from Artillery Orders, No. 190, dated St. Thomas’s 
Mount, 12th October 1827. 


The following extract from an extract from the minutes 
of the Honorable the Governor in Council, dated 18th Sep- 
tember 1827, is published for general information. 


The Governor in Council also sanctions the construction 
of a Gram-godown and shed for each Karkhana of bullocks 
with the Artillery, and authorizes the Military Board to pass 
indents for branding irons for their use, as recommended by 
the Commander-in-Chief. 

A true extract, 


(Signed) R. Cuive. 


Extract from Artillery Orders, No. 197, dated St. Thomas’s 
Mount, 17th December 1827. 


The following letter from the office of the Adjutant General 
of the Army, is published for the information and guidance 
of the Officers of the Corps of Artillery. 


No. 7807. 


To COLONEL Sir JOHN SINCLAIR, Bart. 
Commandant of Artillery. 


Sir,—I am directed to acknowledge the receipt of your 
letter of the 9th instant,and in reply,the Commander-in-Chief 
has desired me toacquaint you, that the height of the Drivers 
withthe Karkhana establishment, is not considered ofso much 
consequence as his eligibility in other respects, and His Ex- 
cellency with reference to the 22d para. of the General Order 
by Government of the 23d September 1825, is pleased to 
sanction such deviations from the rules laid down for the 
enlistment of Drivers, in regard to their height and age, as 
may promise to ensure success to the plan adopted, of attach- 
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ing draught bullocks to battalions, for the service of the Foot 
Artillery. 


Too much care cannot be bestowed upon so important 
an object to the I‘oot Artillery branch of the service, 
as the judicious selection and enlistment of men as Drivers, 
and none should be entertained, but such as are fit in point of 
health, strength, character, and knowledge of cattle ; and to 
these injunctions, the Commander-in-Chief desires you will 
call the particular and unceasing attention of Officers Com- 
manding battalions and detachments of Foot Artillery, 
as most essential points in maintaining the Cattle in efficient 
order and good condition. 


Fort St. Georce, (Signed) B. R. Hitcuens, 
12th December 1827. Depy. Adjt. General. 


Extract from Artillery Orders,No. 283, dated St, Thomas’s 
Mount, 10th September 1829. 


A new pattern Whip having been established for the seve- 
ral Karkhanas of the regiment, and ready for delivery at the 
Arsenal of Fort St. George, Officers Commanding Kar- 
khanas, will be pleased to forward Indents to the Director 
Artillery Depét, for the full complement of Whips ; each dri- 
ver is in the first instance, furnished with a whip gratis, af- 
terwards to supply themselves, and Officers Commanding are 
called on to see that no deviation whatever is made from the 
established pattern. 


Extract from Artillery Orders, dated St. Thomas’s 
Mount, 24th May 1831. 


With reference to enlisting Drivers for the Karkhana esta- 
blishment, the Acting Commandant of Artillery requests, that 
officers in charge of Karkhanas will give preference to Gun 
lascars and Recruit boys, who may, by late reductions, be re- 
moved from the Service, and who may be eligible, with con- 
sideration to claim and character. 


Extract from Artillery Orders, No. 294, dated St. Thomas’s 
Mount, 4th January 1830. 
The new pattern pole bar for Horse Artillery, and bullock 


yoke for Foot Artillery, being ready for delivery at the Arse- 
nal of Fort St. George, Officers commanding brigades, batta- 
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lions and detachments, will he pleased to send in Indents 
without delay, forthe number required to replace those in 
present use, on the Principal Commissary of Ordnance 
through the Director Artillery Depédt. 


The pole bar to be gradually introduced as the present 
ones become unserviceable. The bullock yokes to be used at 
once and the old ones thrown into Store, being required for 
the train. 


On the introduction of the new bullock yoke, the pole dri- 
ver only is to ride. the other drivers to walk,each between 
the pair of bullocks under their charge respectively. 


G. O.by Government, No. 263, Fort St. George, ith 
December 1830. 


The Right Honorable the Governor in Council, having 
had under consideration the allotment of cattle for country 
and platform carts, in the removal of Military stores as laid 
down in form No. 2, section 11th, Ordnance regulations, i8 
pleased to direct, that loads of Military stores in transit from 
station to station, within, as well as beyond the frontiers of 
the Company’s country, shall in future be regulated by the 
following scale, the lcad being calculated in addition to the 
weight of the cart, viz. 


For a country cart with 2 bullocks...... Ibs. 800 
For a new pattern store do. do....... » y, 800 
For a platform cart os »» 7100 
Fora platform cart with4 do........ 5, 1:00 


The allotment above alluded to, remaining unaltered for 
field service. 
By order of the Right Hon’ble the Governor in Council. 
(Signed) Rosset Creek, 
Secy. to Government. 


G. O. by Government No. 72, Fort St. George 12th Jan. 1831. 


The Right Honorable the Governor in Council is pleased 
to direct, the pul-lication of the foliowing revised Table, ex- 
hibiting the numbers of draft cattle for the several descrip- 
tions of Ordnance carriages, mounted and dismounted for field 
service, and for removal from one station to another, 


Iron gun carriage and limber. . 


33 
29 


Brass gun carriage and limber. 


33 


.12 pdr.| 12) 2)14 
on diatnounted vs OF 7 
» 9 pounder 10 | 212 
», dismounted ,,| 6 | I] 7 
», 6 pounder 8 | 119 
5, dismounted ,| 6 | || 7 
», & pounder 6) 117 
, dismounted ,,| 4] 1} 5 
howitzer. carriage and limber Sinch| 14 | 2\16 
», dismounted ,.j 10 | 2/12 
2 ” heavy 54 inch-} 10 | 2/12 
» dismounted ,,| 6 | I] 7 

» medium 5$in. | 8 | 21 
, dismounted ,,| 6] 1 7 
», 12 pounder 8 | 2110 
3 », dismounted ,,| 6] 1| 7 

Ammunition waggon Horse Artillery 
me ee mere 8* | 2/10 
» empty) 6 | I) 7 
‘cart Foot Arty. » laden} 4] 1 

is » empty) 2 | I] 3 
14 | 2/16 


Transport carriage spare. 
(With iron guns it will have the 
same number of cattle, allotted 
to those several calibers mount- 


3° 
33 
+ 
33 


33 
39 
33 
a3 
99 


Howitzer oe 


+ 
39 


99 


39 


39 


39 


39 


laden 


33 
23 


ed.) 


99 
33 
33 
33 
33 
a3 


33 


45 


24 pdr.| 44 
ot dismouuted | 20 
i IS pdr} 38 
», dismounted ,.| 18 
. 12 pdr.| 30 
», dismounted ,.| 14 


» 1Oinch.... t 
», dismounted ,, 
39 8 inch. eee 8 6? 


,, dismounted ,, 


SoCo Oo CDC OOC DO OO COCO DOOOOm 


CC. 


ee _— 


——_—_ Oo 


COCOO cooooocooooooooeoo°o 


o2o0o0or0 O90 99090909 


(ee 
* Vide G. O. G, 23d December 1831. 
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From Sta- 


tion to 
Station. 
@ 
sll lola 
glg| > sig 
N = lane 
re a SA te eee ey 
Mortar cart spare. ......eeeeeere ee 6|1| 7] 0} 0] 0 


When laden it will have additional 
cattle, in the following propor- 
tion. 

Additional cattle. 
Mortar. Bed. Total. 
10 inch brass. .ceee 6 6 12 
SB as be aawse 2 4 6 
DF ie, gy. Malate l ] 2 
Spare cattle 1 to 5 


( loads at (empty 
Forge cart, | 400 Ibs. hae 4} 1) 5 0100 


Artificers cart, per bullock { empry? 4/1} 5 0; 0.0 
Gun and mortar platforms, gins, &c. 

being carried on platform or country 

carts, will be laden as far as_practi- 

cable in the proportions recently laid 

down in G. O. for such carts. 


The above Table is calculated at the rate of 240 lbs. weight 
for iron ordnance in the field, and at 400 Ibs. for occasional 
movements; for brass ordnance the calculation is 400 lbs. 
weight, whether for field service or occasional movement. 

The Military Board will be guided by the above rules, in 
calculating the allotment of cattle for ordnance carriages that 
may hereafter be introduced. 

By order of the Right Honorable the Governor in Council. 

(Signed) Rosert Cuerx, 
Secretary to Government. 
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Lictract from Artillery Orders, No, 240, dated St, Thomas’s 
Mount, 7th February 1831. 


The Military Board having authorized two breaks being 
allowed to each troop of Horse Artillery, and each company 
of foot artillery with bullocks attached, for the purpose of 
breaking in young cattle, the same is notified for general 
information, and Officers commanding will forward indents 
through the Director Artillery Depot. New or good carriages 
are on no account to be used for breaking in horses or bul- 
locks, and inthe N. B, at the bottom of the Ordnance returns, 
the nuinber of breaks with the detachment must be notified 
and the state they are in. 


To the Acting Commandant of Artiilery. 


Sir,—I am directed to acknowledve the receipt of Tieu- 
tenant Colonel Pearse’s letter of the 24th ultimo, requesting 
to ba informed, ifthe indulgence granted to Gun lascars on 
re-admission to the corps of former service being included, 
was to be extended tosuch as might be entertained as dri- 
vers in the Karkhana establishment attached to the regiment 
of Artillery. 


The Commander in-Chief in reply, has directed me to 
convey to you his authority for extending the same indulgence 
to Gun lascars of good character, and eligible in all respects, 
enlisted for any branch ofthe Artillery ; but particularly en- 
joins you to the most careful selection of men for Drivers, 
as he considers the efficiency of the Artillery when employed 
on field service, must be intimately connected with the good 
or bad qualities of the men acting as drivers ; and he is fur- 
ther of opinion, that no individual who has not been brought 
up from his infancy to the care and management of cattle, 
should be enlisted as a driver. 


His Excellency therefore requests, you will ascertain from 
the several Officers of Artillery in charge of Karkhanas, whe- 
ther the drivers generally speaking are of the cow-keeper caste, 
or of what cast and description these men are, reporting to 
this department for the information of the Commander-in- 
Chief, the result of your enquires. 


(Signed) B. R. Hitcuens, 
Depty Adjutant General, 
Avjt. Genv.’s OFrice 


Fort Str. Grorce, t 
3d October 1831. 
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Extract from Artillery Orders, No. 377, dated Saint Tho- 
mas’s Mount, 22d Novemler 183). 


The Military Board having authorized the issue of one 
platform cart with sides, for the occasional removal of 
Stores, &c., from local Magazines to the Artillery lines, for 
each regular Karkhana attached to the Regiment, Officers 
in charge will forward Indents for the same without delay, to 
the Director of the Artillery Depot for the countersignature 
of the Commandant of Artillery, and submission to the Mili- 


tary Board. 


Extract from Commissariat Regulations. 


Table of daily allowance of forage and water to be issued to 
Draught bullocks on board ship. 


UTA Wea a ioreostli eos vavace. den doee date ites 15lbs. each per day. 
Chena or Gram............. 2 Seers oe cay 
Wate? cco anwSee svc oe eee 6 Gallons, ,,_ ,, 


sary for the health of the Bullocks 


Pepper, as may occasionally be neces- 
: 4 ounce 99 39999 
but not to be more than.......... 


Salt for occasional issues, at the rate ead 
of 2 seers per month............. tT? Be a? 
Baskets....... (Mee Saw Maes 1 to every 2 Bullocks. 


G. O. by Government, No. 79, Fort. Saint George, 23d 
March, \832. 


The substitution of the light ammunition Cart, for the 
heavy waggon, having rendered it necessary to revise the 
Foot Artillery Karkhanas, as established in G. O. 23d Sep- 
tember 1825; ‘The Right Honorable the Governor in Coun- 
cil has been pleased to resolve, that the establishment shall 
hereafter consist of ten Companies or Karkhanas: seven, to 
have one Darogah, three Choudries, sixty-six Drivers, and 
one hundred and thirty two Bullocks each; and three, one 
Darogah, two Choudries, forty six Drivers and ninety-two 


Bullocks each. 


G. O. C. C. 31st October, 1832. 


With reference to the revised establishment for the Khar- 
kanas attached tothe Regiment of Artillery, fixed by Govern- 
ment in General Orders of the 23d March last, the Com- 
mander-in-Chief directs the following, Distribution of them. 


49 . 
DISTRIBUTION. 


STRENGTH. 


KARKHANAS, 


No. I at Secunderabad ...... eee 


ry) 2 at Nagpore,..... esesrtesoveae 
lat Bellary ii ste ck sews. Khan 
l at Bangalore. ....4. ecsscees 
] at Trichinopoly,..... sesove 
] at Masulipatam. ....... wees 
3 at the Artillery Head Quarters. 


Oo — am ee ee 2D = | Darogahs. 
0 0 ts to Ge wy | Choudries. 


Total Establishment.... 


The Choudries and Drivers in excess of the new Esta- 
blishment at the several stations,are to be directed to proceed 
immediately to the Mount, and the Commandant of Artil- 
lery on their arrival, will be pleased to form two new Kar- 
khanas with as little delay as possible. 


G. O. by Government, No. 62, Fort St. George, 22d Fe- 
bruary, 1833. 

The Right Honorable the Governor in Councilhas been 
pleased to resolve, that a Karkhana consisting of one Daro- 
gah, three Choudries, sixty-six Drivers and one hundred and 
thirty-two Bullocks shall be added to the present establish- 


ment, and be employed with the field guns attached to the 
force on the Tenasserim Coast. 


By order of the Right Honorable the Governor in Council. 
(Signed) Rosert Crier, 
Secretary to Government, — 


Extract from Artillery Orders, No. 419, dated St. Thomas’s 
Mount, 19th April 1833. 


The following Circular from the Military Board, is pub- 


. 


50 


lished for the information and guidance of the Officers of the 
regiment. 


CIRCULAR. 


Micirary Boarp OFrice. 


To the Acting Commandant of Artillery. 


Sir,—I have the honor under the orders of the Military 
Board to inform you, that as the new yokes in use with the 
regiment of Artillery, are all ofone pattern, it is no longer 
necessary in indenting for them, to have a double column as 
at present is the case, under the two heads of ** pole yokes,” 
and “trace yokes,” these terms are in consequence to be 
expunged and the term ‘ yokes” substituted. 


The gun carriages attached to the regiment of Artillery, 
are all of one muster for Horse and Foot Artillery, the only 
difference is, that toadopt them to the service of the former, 
they require a swivel only for the pole bar, whilst for the lat- 
ter they require a swivel and band for the pole yoke. 


As bands or yokes often require to be replaced whilst the 
swivels do not, the latter are to be considered as a separate 
article of store, and indented for as wanted. The swivels 
forming no part of the new muster yoke, or of the gun car- 
riage. 

Fort St. Grorer, (Signed) H. Mitcagtt, 
9th April, 1833. } Act. Dep. Secy, Mily. Board. 


G. O. by Government, No, 178, Fort St. George, 28th Junc 
1833. 

The G. O. by Government of the 22d of Febraary 1833, 
No. 62, allotting a Karkhana of draft cattle for the field guns 
in Moulmein is cancelled. eAny cattle which may have beea 
provided under that order, are to be made over to the Com- 
missariat, and such drivers as have been entertained are to 
be discharged on their return to this coast. 


By order of the Right Honorable the Governor in councal 


(Signed) Rosert Crerk, 
Secretary to Government. 


—— 
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CIRCULAR. 


To the Officer Commanding \st Battalion Artillery. 


Sir,—I have the honor by desire of the Acting Comman- 
dant of Artillery, to call on you for a statement of the 
usual monthly expense of Medicine furnished to the bullocks 
of the Karkhanas attached to the battalion under your 
command, 


And, with reference to G. O. by Government dated 18th 
September 1827, you will be good enough to report for the 
Acting Commandant’s information, the saving which has 
taken place, or could be effected in the monthly Indent, in 
consequence of the new organization of the different Kar- 
khanas. 


(Signed) R. G. Potwuete, 
Asst. Adjt. Genl. of Artillery. 


St. THomas’s Mount, 
17th August, 1833. 


CIRCULAR. 


To the Officer in charge of Karkhana, No. 1 Secunderabad. 


Sir,—I have the honor by order of the Commandant of 
Artillery, to request,that during the favourable season of the 
year, one half of the drivers of the Karkhana under your 
charge, may be employed in cutting and_ bringing in grass, 
each driver daily at least 23lbs. to be made into bundles, and 
paraded and inspected by you at evening stables, and after- 
wards dried and stacked by the men remaining in the lines. 


2. During the season when grass is abundant, the Com- 
mandant of Artillery considers that by attention to the 
grazing of the Bullocks, and adopting measures to cause 
them to feed, Officers in charge of Karkhanas, could dis- 
pense with drawing the allowance of straw, and diminish the 

uantity of gram from 2 to 1} seers, giving the good con- 
ditioned cattle only one seer, and the full allowance to the 
bullocks worked during the day or to those whose condition 


may require it. 
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3. During the period of the year when the cattle feed 
on green grass, it is very requiste that Officers in charge of 
Karkhanas should personally ascertain that the cattle receive 
their full allowance of salt ; and establishing one day in the 
- week for this purpose appears advisable, allowing each 
buflock to eat the salt unmixed, and forcibly causing such 
cattle to eat it, as are disinclined to take salt ; mussal might 
likewise be given with the greatest advantage, but invariably 
in your presence, you may easily ascertain when bullocks 
are in want of salt, by observing that they drink little or 
no water. 


4. Iam further desired to request you will report to this 
office, what measures you adopt to give effect to the in- 
structions conveyed in this letter, and to the 15th, |6th, 
and 17th paras. of G. O. G. under date 28th December 1825. 


(Signed) G. Batrour, 
Acting A. A. Genl. Ariillery. 


St. Taomas’s Mount, 
3d December, 1833. 


G.O.by Government, No. 61, Fort St. George, 4th February 
1834. 


The Right Honorable the Governor in Council, is pleas- 
ed to rescind the 16th, 17th and 18th paragraphs of the 
G.O.G. under date the 23d September 1825, and the 
G. O. G. of the 18th September 1827, and to direct that the 
following shall be substituted in their stead. 


Each draft bullock is allowed 13 seers of gram and 14lbs. 
of dry forage daily in cantonment, and 3 seers of gram and 
J4lbs. of dry forage in the field, or marching with guns and 
carriages, and half a seer of common salt per month; when 
dry forage is not procurable, double the weight of green 's 
to be issued to the cattle. It will rest with Artillery of- 
ficers to diminish the allowance of gram whenever the health 
of the cattle shall require it, or the abundance of forage may 
render any reduction advisable. 


The dry forage for the use of the cattle in cantonments, 
will be provided at the most favorable season by the Com- 
missariat, and delivered to the charge of the Artillery, 0 
allowance being added to cover wastage. ‘Ihe gram shall 
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in all situations be under charge of the Commissariat, and 
delivered out daily upon indents of the form annexed, which 
indents are to accompany the Commissariat accounts as 
vouchers for the quantity delivered during the month, and 
the Artillery Officers in charge, will be held responsible that 
the quantity of gram indented for, does not exceed the re- 
gulated allowance for the feed of the bullocks of their respec- 
tive Karkhanas. General monthly returns shewing the 
strength on each day of each Karkhana, to be furnished at 
the end of every month, both to the Military Board, and 
Commissary General, to check the accounts of the officer 
issuing the gram. Returns of receipts and issues of forage 
to be made to the Military Board only. In the field, or 
when marching, dry forage will be furnished by the Com- 
missariat daily, drivers being allotted from the Artillery 
Karkhanas for bringing in the same, and when green forage 
only is procurable, whether wild or cultivated, the drivers 
will necessarily cut and bring it in. 


Each bullock to be allowed one full sized cumly-jhool 
annually, and the following articles to be supplied every 
fourth month by the Commissariat to each Karkhana, with 


reference to its number, as fixed by the G. O. G. of the 
23d March 1832. 


x 118 
C2ia oF 
2S |.c x 
rece 
ARTICLES. 2 2\2'5 
Salsa 
S=/Eo 
= Ele ¢ 
Feeding gunnies (in convenient pieces )18 inches @ 90 69 
broad, ... feet. § if 
Soaking skins ..........ccccceecc ce cuces No} 4| 3 
Picketing ground rope (coir when procurable) 
30) 2 
fathoms 
Leading rope....... yards} 353] 246 
Of date rope, or co- ) Nose rope......... do. | 198] 138 
coanut rope. Neck rope......... do. | 396] 276 
Head rope......... do. | 363) 253 
Of date, bamboo, g Large baskets...... No. 7 


or rattan....... \Smail baskets. ..... No. by) 
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seers of gram 
Karkhana, attached 


for the delivery of 
bullocks of No. 


Indented on 
for the use of 


to the Company battalion artillery for the 
day of 1839. 

E%=/2 °5| Ge | Signature. 

5 SIZ tel] EO 

Z, co | tye Gy ‘o) 
Artillery Karkhana. 

TT I ED) 

Station and A. B. 
Date Commanding Company. 


The abolition of the allowance of wastage of straw, to com- 
mence from the periods at which the next supplies are made, 
and the reduction in the quantity of gram from the Ist of 
March next. 

By order of the Right Honorable the Governor in Council. 

(Signed) Henry Cuamigr, 
Chief Secretary. 


G. O. by Government No. 139, Fort St. George, 15th April 
1834. 


Several new grades having been established in the Army, 
since the publication of the G. O G. 5th October 1813, the 
Governor in Council is pleased to publish for general infor- 
mation, the following revised list of persons entitled to re- 
celve rice in garrison as fighting men, and as public followers, 
or compensation in lieu thereof when not issued. 


In the proportion of one seer of rice or two seers of paddy 
per man per day. 


Drivers attached to the Companies of Karkhanas. of Ar- 
tillery draught bullocks. 


Extract from Artillery Orders, No. 443, dated St. Thomas's 
Mount, 25th June 1834. 


Under instructions from the Military Board, officers in 
charge of Karkhanas are requested-to transmit to the officers 
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of the Commissariat department, on the Ist of November of 
each year, a memorandum shewing the number of cattle at- 
tached to each Karkhana, with the quantity of dry forage re- 
maining under their charge, with a view of those officers 
being informed, of the probable quantity it will be necessary 
to lay in for the next season. 


Extract from Artillery Orders, No. 447, dated St. Thomas's 
Mount, 4th August 1834. 


The Military Board having authorized the issue of one 
platform cart with sides, for the occasional removal of stores, 
&c. from local magazines to the Artillery lines for each regu- 
Jar Karkhana attached to the regiment, officers in charge 
are held answerable that no other use is made of them, car- 
rying mud and stones, or water casks in them, is strictly for- 


bidden. 


The carts to be returned in like manner with the carriages, 


G. O. by Government, No. 349, Fort St. George, 25 th Oc- 
tober, 1834. 


The Right Honorable the Governor in Council is pleased 
to direct, that from and after the Ist November next, the 
batta of the undermentioned public followers be fixed at 
one Anna per diem. viz. 


Darogahs, tit to the Foot Artillery 


Choudries, + karkhana Bullocks. 
Drivers, 


To His Excellency Lieut.-General the Honorable 


Sir W. OCALLAGHAN, K. Cc. B, 
Commander in Chief, &c. §c. &c, 


Sir,—I have the honor, in the absence and under the in- 
structions of the Commissary General, to acknowledge the 
receipt of the Acting Deputy Quarter Master General’s letter 
dated the 17th instant, with its accompaniments and to re- 
port to your Excellency, that the Officer of this Department 
at Bangalore, has been directed in communication with Cap- 
tain Seton and the Collector of Northern Arcot, to take 
charge of the Bullock and to sell it to the Butchers for 
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slaughter, or in the event of no purch er appearing, to de- 
stroy it. 


2. I take this opportunity of respectfully submitting to 
your Excellency, whether it may not be expedient to issue ge- 
neral instructions to officers in charge of Artillery Karkha- 
nas, for the immediate destruction of the animal in all cases 
of a similar kind occurring hereafter, as cattle which have 
had their legs broken will never again become fit for service, 
and only incur an unnecessary expense to Government, by 
keeping them awaiting instructions for their disposal. 


(Signed) A. Tuttocu, Major, 


Commissary GEnt.’s Orrice, Depy. Commissary Genl. 
Madras, 22d January 1835, ; 


Extract from C, O, dated St. Thos’s. Mount, 24th Jan. 1835. 
THE FOLLOWING IS PUBLISHED. 


CIRCULAR. 


To the Officer Commanding Centre Division. 


Sizx,—I have the honor by desire of His Excellency the 
Commander-in-Chief to request, that you will be pleased to 
intimate to Artillery Officers under your command, that 
when marching from one Station to another, it shall so hap- 
pen that any of the Gun bullocks under their charge shall in- 
jure themselves so severely, as, (in their opinion) to be ren- 
dered unfit for future Service, and no opportunity offers of 
immediately holding a Committee on the animal, they will 
forthwith destroy it, and report the circumstances attending 
the injury and its nature, to Head Quarters, instead of (as in 
recent instances) keeping the animal until they can hear from 
hence, and thereby incurring unnecessary expense to Govern- 
ment. 


The annexed copy ofa letter from the Deputy Commis- 
sary General, relating to a case in point, is transmitted for 
your information and guidance. 


Fort St. Gores, (Signed) W. Buttrerwortu, 
30th January, 1835. Acting Dep. Qr. Mr. General. 


oT 


G. O. G. No. 113; Fort St. George, 17th March 1835. 


After the expiration of existing Contracts for Forage, the 
stock collected for the use of the Karkhana bullocks, attached 
to companies of Foot Artillery, will remain in charge of the 
Department of supply, and issues will be made daily or 
weekly, (as Commandants of Stations may determine in com- 
munication with the respective Commissariat Officers) on 
receipt for each separate quantity, the receipts to be taken 
up monthly and a regular indent corresponding with the 
quantity supplied, to be substituted as the voucher on which 
the charge may be entered in the Commissariat Returns and 
Journals, 


Officers of Artillery will continue to render the returns 
and journals of receipts and issues of forage as at present to 
the Military Board, and the removal of the Forage from the 
stores of the Contractor or Commissariat as the case may be, 
if situated within a reasonable distance of the Artillery lines, 
will be effected by means of the public cattle and followers 
attached to the Artillery, 


(Signed) Rosert Crerk, 
Secy. to Government. 


Qr. Mr. Genl.’s Office, 
To Tur COMMANDANT OF ARTILLERY, 
St. Thomas’s Mount. 


Sir,—I have the honor by desire of His Excellency the 
Commander.in-Chief, to forward for your information, the 
annexed copy of a letter from Government of the 5th 
instant. 

By reference to the monthly returns, and by the proceed- 
ings of a Committee of the 5th instant from Bangalore, I find 
the number of cattle wanting to complete the various Kar- 


: : nae 
St. Thos’s. Mount.... 2 khanas as mentioned in the margin, 

Bellarveccccc oe i: and [ am to acquaint you, it is pro- 
Trichinopoly.....e....14 posed to recommend to Government, 
Nagpore. ....2.eceee- 37 that a similar number shall be al- 


Bangalore.......-..+-.10 Jotted from the Karkhana now or- 


Totaleeuess-.. 74 dered to be reduced, instead of send- 
ing them to the depot at Mysore. 


Fort St. Georer, (Signed) W. Strasan, Major, 
12th May, 1835. Actg. Qr. Mr. General. 
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| Military Department. 
TO HIS EXCELLENCY LIEUTENANT GENE- 
RAL THE HONORABLE Sir R. W. O?CALLA- 
GHAN, x. c. 8. COMMANDER-IN-CHIEF. 


Sir,—Para. 1.—I am directed to acknowledge the receipt 
of a letter from the Acting Quarter Master General of the 
Army, dated the 18th March last No. 79, and to acquaint 
your Excellency, that the Government resolved to reduce 
the Karkhana of Artillery lately maintained at Masulipatam ; 
as its services are not necessarily required at Secunderabad, 
_ and cattle for the movement of a Brigade of guns are always 

procurable in the vicinity of Vizagapatam. 


2.—The bullocks will be returned to the depét at Mysore, 
and the drivers discharged. 


Fort St. Georece, (Signed) Rosert Ccerx, 
5th May 1835. Secy, to Government. 


Extract from A, O. dated St. Thomas’s Mount, 
3rd August 1835. 


1. Government having ordered the reduction of Kar- 
khana No. 7, lately stationed at Masulipatam, and which ar- 
rived at head quarters on the 3ist ultimo, the Darogsh, 
Chowdries and Drivers, will be borne as supernumeraries on 
the strength of Karkhana No. 8, from this date antil other- 
wise disposed of, and the Officer Commanding the 3d Bat- 
talion, will be pleased to prepare Discharge certificates for 
the supernumerary drivers, agreeably to nominal rolls which 
will he furnished to him from the Assistant Adjutant Ge- 
neral’s office. 


The 73 bullocks arrived with the above Karkhana, are 
drafted as follows, to complete the other Karkhanas to the 
established strength, and the 20 surplus to be handed over 
this evening to the chowdry of the Commissary General 
ordered to receive them. 


To complete Karkhana No. 5 at Bangalore. ... 11 bullocks. 
To complete Karkhana No, 6 at Trichinopoly.. 24 do. 
To complete Karkhana No. 9 Head Quarters 

2d battalion Artillery...... p-acarea cate bs . 15 do. 
To complete Karkhana No. 8 Head Quarters 

3d battalion, .,. ..csccccesccescccescece 2 0. 
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To complete Karkhana No. 10 Head Quarters 


4th battalion. . ... 1 bullock. 
To be handed over to the chowdry of the Com- 
missariat department. ........ cece ceeeee ~ 20 ~~ dao. 


Total. 13 do. 


a ee 2 


Extract from A. O. No. 481, dated St. Thomas’s Mount, 
24th July 1835. 


Artillery Karkhanas are to be considered as attached to 
battalions, in the same manner as Gun lascars, and distribut- 
ed as follows. 


Karkhanas, | xastanm | com, Corps. | Stations. 
No. 1 we rf a, Secunderabad. 

2 Kamptee. 

99 

7 3 Ist Battalion... Kamptee. 

«CU | Bellary. 

ve 5 | Bangalore. 

» 6 2d Battalion. .... Trichinopoly. 

- 9 | Mount. 
7 Mount. 

99 

‘ g t 3d Battalion. .... ; Mouue 

» 10 4th Battalion.......} Mount. 


All reports, removals, alterations, &c. in Karkhanas to be 
made through Officers commanding corps, to which they 
are attached. 


On the relief of a Company, the Karkhana attached to it 
may not be removed from the station, it will ia this 
case be transferred to the relieving company, and in 
the event of a company being relieved by one of a dif- 
ferent battalion, the removal of a Karkhana from one bat- 
talion to another will appear in Artillery orders. 


All records and documents connected with a Karkhana, 
are not to be mixed up with the records of the company to 
which it may be attached, but kept distinct and separate. 
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Extract of a letter from the Secretary to Government to the 
Commander-in-Chief. 


No. 2779, dated 18th September 1835. 


Para. 4. ‘* I am instructed to request your Excellency’s 
opinion upon the description of warm clothing that would 
“ be best adapted for the use of this Corps when proceeding 
“on Service beyond Sea.” 


(Signed) S. W. Street, Lt. Colonel, 
Sect, to Govt. Mil. Dept. 


Extract of a letter from the Adjutat General of the Army, 
to the Brigadier Commaudant of Artillery, dated 10th 
October 1835. 


«¢ Adverting to para. 4 of the letter from the Secretary to 
« Government, I am directed to request you will state your 
“ opinion, as to the description of warm clothing best adapt- 
« ed for the use of the Drivers, when employed on foreign 
‘ service.” 


(Signed) T. H. 8. Conway, 
’ Adjutant General. 


Extract from A.O. dated St. Thomas's Mount 12th July 1837. 


Under instruction from Army Head Quarters, Karkhana 
No. 10 consisting of the following strength to be held ia 
readiness to embark for Moulmain at the shortest notice. 


Bullock Serjt. Darogah Chowdries Drivers Bullocks. 
1 1 2 44 88 


The Officer Commanding 4th Battalion, will be pleased to 
prepare amily certificates for such of the above individuals 
as may require them, and all other papers connected with the 
Karkhana as early as practicable. 


G. O. G. No. 175, Fort Saint George, 19th September 1837. 


The Governor in Council is pleased to direct, that the 
Karkhana of Artillery (No 7) formerly maintained at Ma- 
sulipatam and reduced on the removal of the company of 
Furopean Artillery from that station in 1835, shall be re-or- 
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ganized and attached to the Artillery in Malabar and Cana- 
ra. 


This Karkhana will consist of 1 Darogah, 3 Chowdries, 
66 Drivers and 132 Bullocks. 


(Signed) S. W. Srenz, Lt. Colonel, 
Sect. fo Government. 


G. O. G. No. 181, Fort Saint George, 26th September 1837. 


The Governor in Council is pleased to sanction the addi- 
tion of a Karkhana of 132 bullocks, with the regulated num- 
ber of attendants, to the establishment of the Artillery, to re- 
place a Karkhana recently sent from St. Thomas’s Mount to 
Moulmain. 


(Signed) S. W. Steet, Zt. Colonel, 
Sect. to Government. 


Extract from Artillery Order, No. 519, dated Saint 
Thomas’s Mount, 4th October 1837. 


The cnmmerbunds of Drivers not being uniform in all the 
Karkhanas, the Brigadier Commandant of Artillery pub- 
lishes the following directions regarding them, which are to 
be strictly adhered to. 


The cummerbund to be of red cotton cloth, six inches in 
breadth with a slight fringe at both ends, knotted, and one 
inch in Jength, the cords to be secured by thre rows of nar- 
row plaits above the fringe. 


The cummerbund to go twice round the body on the 
natural waist, just above the hips, to be worn double tied on 
the right side, the ends hanging down in front of the right 
thigh, and. one foot in length, from the tie. 


Extract from Artillery Orders, dated Saint Thomas’s 
Mount, 14th October 1837. 


With reference to General Orders by Government, dated 
19th and 26th September 1837, No. 175 and 181, the increas- 
ed Establishment of two additional Karkhanas for the Regi- 
ment consisting of the undermentioned strength will be 
numbered 7 and 11] and posted to Corps and Stations as fol- 
lows. ' 
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(Cee 


EstTABLISHMENT. 
Rank. mae Station. Ts A Es : 2 
ie 2 7 > = 
~~ = 3 
aila!lo|aAala 
a a 
No. 7)4th Bn.'Cannanore. l l | 3 66 132 | 
No. llidth Bu./Mount.... l l 3 66 132 
6 132 264 | 


Total! 2 | 2 


G. O. G. No.214, Fort St. George, 28th November 1837. 


The Right Honorable the Governor in Council is pleased 
to notify for general information, that Gun lascars and ord- 
nance drivers are eligible to the additional pay for length of 
service, granted to troops of the line by Government General 
Orders of the 2d May last. 


Ectract from Minute of Council, dated 12th March 1839. 


The following general rules have been established for the 
measurement and fitting up of vessels when employed for the 
conveyance of Artillery Karkhana cattle, ard they are never 
to be deviated from, except on emergency and under special 
sanction. , 


1. Seven feet in depth from the side of the ship, to the 
centre, by two and a half feet in breadth along the side of the , 
“Bi — between the stancheons, is to be allotted to each 

ullock. 


2. The minimum height of the decks, measured from 
the lower deck to the beams in the upper, is not to be less 
than five feet eight inches. 


3. Bullocks should not be placed so close to the bows or 
stern, as to deprive them of a free current of air, and it would 
be adviseable, rather to leave vacant, a space of ten or twelve 
feet at each end of the ship, and place the cattle (which 
might have occupied this space) in the centre near to, or be- 
tween the hatchways, and between the two side rows of 
bullocks. 


Kharkharas. 
Ptare and Elevator shewing the method of 
fruing the bars and stancheons for Bullocks Oru 
Ship Board, 
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ge 5 »» pole and trace alike. wes évedecsie (DO 


FORMS 


FOR THE CODE OF 
REGIMENTAL 


ORDNANCE REGULATIONS 


NOW PREPARING AT THE 


ARTILLERY DEPOT 


UNDER THE SANCTION 


OF 


THE BRIGADIER COMMANDANT OF ARTILLERY 


1844. 
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FORM No. 4. 


Proceeptnes of a Committee of Survey assembled at the Store 
agreeably to G. O. C. C. Lith 


Comg. Arty. —— 


Room of the —-—— 


December, 1840 by order of Major 


9 


Found on Exami- | 
nation. Explanation of the’ 
ARTICLES. = ira ER Qr. Mr. for the. 
a Deficient |surplus or defici-! = 
_pius. |_| sent articles. 2 
s|/BR\U/s|Beiu 


arks of 


the Commit- 
tee. 


Belts, bayonet, musket...]10] ..]..]...]. Jes 
Muskets.......08+ cooees!, Jeeele.| 2].-].. 
Cartridges shotted musket} 50'50)... 

Mamooties with helves..| |...)..[ .{ 2... 


1TPOD ss seaceew eee celbs, ev lcval Gel -blwee lice 


The Committee Certify, that the state of the Arms, Ac- 
coutrements, Stores, &c., in charge of Lieut. ———_—-—— 
Quarter Master of the Regiment, correspond with the Re- 
turn and Journal for the quarter ending —————, with ex- 
ception of the above Articles, found surplus and deficient. 


(Signed) 
Station Capt. & President, 
Date Lieut. & Member. 


Lieut. & Member. 


NotE.—1. The Annual Committee to be assembled as soon after the 
30th April in each year, as convenient; and the Proceedings to accom- 
pany the Returns for that Quarter. 


2. This Form is also applicable, on the occasion of Special Con- 
mittecs, which may be held with reference to G@, O. G. 23d August, 1836. 


FORM No. 5. 


Procegpines of a Committee of Survey assembled at the Store 
Room of the ————_——, agreeably to G. O. C. C. 17th 
December, 1840, by order of Capt. 


Comg. Arty. 


The Committee proceed to examine the Arms, Accoutre- 
ments, Ammunition, Stores, Barrack Appurtenances, &c. in 
charge of Lieutenant ————————- Quarter Master of the 
Regiment, as compared with the Regimental Return and 
Journal for the quarter ending , and Certify that 
they are found correct, there being neither surplus nor 
deficiency. 


(Signed) 
Station Capt. & President, 
Date Lieut. & Member. 


Lieut. & Member. 


Norzs.—). The Annual Committee to be assembled as soon after the 
30th April in each year, as convenient ; and the Proceedings to accom- 
pany the Returns for that Quarter. 


2. This Form is also applicable, on the occasion of Special Commit- 
tees, which may be held with reference to G. O. G. 23d August, 1336. 
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FORM No. 6. 


Extract from the Proceedings of an European Court of Enquiry, held 


at on the — day of ——» One thousand Eight hundred 
and by order of Commanding Artillery to 
ascertain how a Sword and Scabbard tn possession of be- 


came unserviceable. 


| PRESIDENT. 
Captain Horse Artillery. 
MEMBERS. 
First Lieutenant Horse Artillery. 


qu QUE 


— 


The Court having assembled, proceed to investigate the 
cause of a Sword and Scabbard being broken, in the pos- 


session of ‘ 
Serjeant states that was in my 


Detachment at Drill, on morning, the of 3 he 
was aright file; on the order for dismounting for action, the 
horse of the left file made akick at ’s horse and 
struck the scabbard of his sword, which was broken by the 
blow. I reported the circumstance. 

The Court is of opinion that the sword and scabbard were 
broken by an unavoidable accident, and that no blasne what- 
ever is to be attached to 


(Signed) 


Capt. and Pesident. 
Lieut. and Member. 
Lieut. and Member. 


(A true Extract) 
(Signed) 
Station Captain 


Date Commanding Troop H. A. 


Nore.—1. A Court of Enquiry on Arms, &c., injured, is for the pur- 
pose of placing on record that no blame attaches to the Soldier, and the 
decision is sufficient to support the Indent for exchange. 

2. If blame attaches to the Soldier for carelessness or neglect, he 
may from his previous good conduct, be permitted to pay voluntarily for 
the Article ; a declaration signed by him, (Form No. 7.) to be inserted 
at the foot of the Proceedings of the Court of Enquiry, otherwise the 
Confirmned Proceedings of a Court Martial to be attached in support of 
the Indent. 

3. In the heading of the Proceedings, the Christian names of the 
Officers detailed, to be inserted in full. 


FORM No. 7. 
I, the undersigned, Gunner Ge- 
neral No. of the Company 


Battalion Artillery, do hereby request to be put under stop- 
pages for the payment of a Bayonet lost by me ; toavoida 
Court Martial. 


Station ; (Signed) 
Date 


Signed : 
ae Capt. 


3d Battn. Artillery 
President Court of Enquiry. 


Nors.—The Paymaster’s Receipt for money paid to him on account 
of Arms, &c. &c., to be forwarded to the Secretary Military Board, 


through the Director Artillery Depét, with a leler, and not with the 
Quarterly Returns, 
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FORM No. 8. 


IxpFxt on the Commissary of Ordnance at : 
for the delicery of the following Articles, Jor the sercice 
of the ; 


a 


-.7 -_ 
w &% = 5 
v I co Ves 
eis "SS = & 
rig | She 1 Ez 
TIC’ Sve Tey 
& o  , 1s/e°| @ le] ee 
: fis | '& [Es 
Bs Z <2 =i 
“ A og les 
Qo & 
<= & 
Gunpowder corned ...C. P...- lbs. 32 
= do do ....M.P  .. do = 
z S ellsjcommon fixed to grutumets pdrs. oS 
~ Shot reund =  —s do do do £5 
vs do canister Howitzer ....... do ao 
= do du C2) | eee ee do a 
3 Cartridges serge empty Howitzer. do eo 
Are do do do Gun..'... do bo . 
~ i=] Bage, starting common Shells..... inch vis 
z\i— . ow 
4 |_| Portfires, drove... -.seeseecess eee No. 3 
2} 2] Fuzes, drove common,. ....e. «inch neo 
=|” | Match, cotton ....... ee ceccccese SKINS s 
Sle do quick........ seaces do ls 
zis| Curtains, cloth, complete with ts 
= bamboos, rope and pegs — feet, by 24 
= Twine, COUDTPY, gccccee ccc ec ccee skeioas J 
- Bamooos, COMMON... seete eg etese No. } 3 
= Covoanut Shell, burnt....... eee. Tbs. |S 
mn ( ‘oth, Ceuarse..... @ Secccsetee o0e cubits } ca e 
= Thread, cottou...... sitar. ment OB: [eg 
~ Needles, sewing .ccossecesescee No. ee 
-m 3 
=O 
| * 
3 
Station (Signed) 
Date Capt. 
(Signed) Comm 1g. — Compauny—Battn. Arty. 
Lieut. Col 
Commanding Battn. Arty. or Arty. at — 


Note.—Should be despa ched so as to reach the Artillery Depot oa 


the 25th November in cach year ; Vide A.O, No. 411, dated Srd Febra- 
ary, sud. 
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FORM No. 9. 


Cera, 


Invent on the Commissary of Ordnance at | 
Sor the delicery of the following Articles for the service of the 


-_—_—— Company Battalion Artillery. 
3 z= 
v\Fle] Cause of deficiencs ur A 
212) 3 Jand for what purpose} © 3 
F ARTICLES. ee aang os 
oo = ie = “= ~ 
: zl2|3 Se 
a Zz 2.|2 <3 
Cartridges shotted Per- 7 
CUSSION... ....-. Musket 
do do Flint do. | 
Caps Percussion Cop- For the Practice 
[1 DOP esc Seis 5<.c)eeeses: INO: [‘t the Company 
= | Flints Musket... sss during the year 18 
& Gunpowder M. P.... .. Ibs, >— at 36 rounds o 
=| Paper Cartridge... “quires, shotted, avd 60 
Ri / Flints musket ........ rounds of Blank 
Z| Caps percussion SP ammunition —_ per 
| A, ¢ DOV Lc nine Oe tis <6 00s INO; | an, 
ea = Taine Ciuiiy weee BKS. 
= | Barrels packing.... . J 
Ol, - 
a=] 
oO 
6 
‘g| Cloth dungaree....... yds. VeReriie repair o 
‘s| Needles sail......... ... eee for ainell 
g| Brushes Cocoanut..... one Practice fi 
9; Cocoanut shell burnt lbs. ! the car 18 ve a 
=| ‘lwine Country........ sks. J J 
3 
a | 
Eee eee ea 2 er er eee eae ee 
Station ————— (Signed) : 
Date Captain, 
Comg. —— Company Battn. Arty. 


(Signed) 

Lieut. Col. 

Commanding —— Battn. Arty. or Artillery at —— 
Vide Note to preceding Form. 
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FORM No. 10. 
InpENT on the Commissary of Ordnance at for 
the delivery of the following Articles for the Service of 
the ——_——. 


S |e 
3 s 3 Cause of defi-| Admitted 
= ‘ #2 |-s « |ciency and for| of an. or- 
= ARTICLES. = |.= =| what purpose dered to be 
= 6 |° ‘auted. lied. 
. a Dae wante supplied 
fe 
5 | [Oil, cocoanut.....meas. For the pre 
ae boa ; servation o 
ac |p, |Cloth, white.... ..yds. Ordnance 
= |Z “a WAXEG... 0006 « Re and Cena 
« |Emery. tbs. 
3 aleq |Needles.... .......No ee 
£5 |& |Tar and Grease, mix- ts 
HO [1 ed. ccc cee w eee Gals 8: 
© PE rk ee a a AEE EN ee ee TS 
Station (Signed) Captain. 
Date Comdg. Troop H. B. 


(Signed) Cs Lieut. Cool. 
Comdg. Artillery. 
Notrr—Shonld be despatched from Stations so as to reach Artillery 


Head Quarters by the Ist February, May, August, and November, for the 
quarter in advance; A. QO. No. 411, dated 3d February 1833. 


FORM No. 11. 
InpExt on the Commissary of Ordnance at 
Sor the delivery (and exchange) of the following Articles for 
the Serrice of the 


Cause of defi | Admitted 


rs = .feu(4 . 
7) ‘ “ Pise|=s 9% cieney and for] of and or- 
@ ARTICLES. £55 _|2 5 |what purpose] dered to be 
o ais S > wanted. supplid. 
To be entered un- 
der the same heads 
in which they are 
classed in the re 
turns, 
Station (Signed) Captain. 
Date Comdg. — Compy. — Bat. 


(Signed) Lieut. Col. 
Comdg. Artillery. 
Nots.— When articles are indented forin exchange the following is added: 
I certify that the above articles requiring to be exchanged, to the 
best of my knowledge, and aceording to every enquiry that I could make, 
were dainaged not wantonly but in consequence of unforeseen and una- 
voidable accidents, (or on actual service.) 
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FORM No. 12. 


Invent on the Director of the Artillery Depét for the following 
Blank Forms for the ————-——— for the half year 


ending, 


FORMS. 


Number 
required 


e 
ee eee ee 


Number 
remaining 


+Return and Journal of Ordnance, 

Arms and Accoutrements, Am- 

munition and Stores.. : 

t ,, of Ordnance, Ammunition 
and Stores, . 2... c.ce 


REMARKS, 
Tt» »o and Carriages... 


», of Draft Bullocks....... = || 
»» Of Picketing ropes, &c..... HW 


» of Bullocks 
t Indents for Petty Stores. . 
t,, 5 Ordnance Stores. large 


ts ‘5, » small 


» Daily for gram.......... 
+,, for Blank Forms. . 
Account of Daily FE xpenditure of 
Forage and Gram.. 
3 of Receipts and Issues. ... 
Receipts for Gram........0e0- 


»» for Forage ee aee ee 
oe se. AMNUAL Ws os weeks Sy areca 


Station (Signed) Captain. 
Date Comdg. — Compy. — Bat. Art. 


Note —Officers Commanding Troops of Horse Artillery, Judent for 


those Forms marked{.—This indent is prepared on a quarter Sheet of 
Foolscap. 
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FORM No. 13. 


Proceevines of a Committee of Survey on the Arms, Accou- 
trements, and Stores of the assembled by order of 


Major Commanding Artillery —— 
Captain ————— President. 
Lieutenant ———— and Lieutenant —————- Members. 


Examined the Arms, Accoutrements and Stores of the 
when they were found in the following 


state. 
3 |State in which 
‘Bithey are found] — 
& by the Commit-/Time they 
H tee. 
: 2 | =~ |have been in 
Articles. | | 3 REMARKS. 
2/3 | 8! § Jusewith the | 
b | “ss on = 
2/8 )-2] 8 
& > Ry n 
S| &§ CT) = 
Zln |} |e 


This column to 
shew the nature 
of repairs requir- 
ed to each article 
returned Repair- 
able, and whe- 
ther the repairs 
can be execute 
on the spot. 


er 


Station (Signed) 
Date : _ 2 
(Signed) Capt. & President 
Lieut. & Member. 
~——_ Major Lieut. & Member. 
Commanding Artillery. 


NotE.—Vide Note 3 to Form 6. 
The articles submitted for survey are to be entered in the Proceedings 
under the same heads, as they are classed in the Quarterly Returns. 
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FORM No. 16. 


Procrepines ef a Commit.ce of Survey held agreeably to 
Orders by Major Commanding Artillery 
at » fo examine and report on the Repairs 
made tu the following Carriages. 

Captain _ President. 


Lieut. and Lieut. Members. 


The Committee having assembled agreeably to Orders, 
ede te to examine the undermentioned Carriages, &c. which 
ave been repaired. 


Marks. | Weight. State 

Descairtion. Fi ice 2 4% [s*./S%5 = . 

Bh= 3 €] -lels| bes [ae |efeeee| § : 

SES & SL CUP RE eS Soe [ER E/BA S| as Fo 

A eit ¥ ol= bselesslosxesy| Pz =< 
— b = = a va 
Carriage Gun a4 
9 Pdr.... s 3 
Limber ,, -- £3 
Carriage How- es 
itzer 24 Pdr.. bag: 
Limber ,, --- <3 
Waggon Am- == 
munition 9 Pdr. 2 
Limber ,, --- ts 

Station | (Signed) 

Date Capt. & President. 
(Signed) . Lieut. & Member. 
Major. __________s Lieut. & Member. 


Comdg. Arty. 


Vide Note 8 in Form 6. 
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FORM No. 17. 


Rervan of Books of Regulation and Instruction in use 


with the Artillery. 
ran Tt gre a onde 
|o |g | Troop or|* ¢ 
S| s\Cx any. | ¢-2 
Names of Books. |.6 no ae ompany =. Remarks.’ 
Blass" | | S 
Ziel i lb Al ° 


Vide A. O. No. 472, 
dated 15th May 


1830. 


Station 
Date 


To be arranged Al- 
phabetically. 


CE 


to be inserted. 


“ s 
Wanting to 


v—————— ee 


The state or condition, in which the Books are, 


Signature of Officer Com- 
manding Brigade or Battalion. 


Nots.—Officers Commanding Troops and Companies, furnish s Retard 
of the Books in use with them, to Officers Commanding Brigades aod 
Battalions: to be despatched on the lat day of the month succeeding 


the Quarter. 


19 


FORM No. 18. 


Return oF AMMUNITION, &c. expended by the 


Artillery, at the capture of eres 
on the ————— 18 —, under the Command of Lteutenant 


Colonel ———_—_——_--—__——_-. 


ARTICLES. No. 


Cartridges Serge filled. ....0....00 4% inch Howitzer 
39 °° © 899 ~=©=©699 te ee oe a eee re 
39 Cloth bursting, . ee®eeeete eo 8 Ounce 


99 99 —“( Cw wh eeveesennere 12 99 


5 filled..... ‘Dt inch Mortar 9 Ounce 
Shells common loose, .......cecccecccess . 54 inch 
Ads. sia eweee usa tt inch ‘Howitzer 
Shot "Spherical case filled...... , Ad 3 
gp, MOUNU TREO. bce ccseuhoaenWeeeretew ees 12 Pounder 
” ” LOOSE dec dhiewe ed we Lote ss 93 
9 ” fixed. ee. ae ee ee ce ee 3 3) 
9 Canister. .. 0.0. ces eces dies Cees Oo ” 
Fuzes drove COMMON... .....- cess eee ee cee OF INCh 
9° 99 ” ee ee ee ee ee ek + ey) 
re » Spherical case shot. ..... sso. Dd 5, 
Gunpowder priming....... re ee ree 
mealed ce eeee ee ee ee ee 2 ey) 
Match quick...  udeawnandvbs @siaie eae ere see BRIM 
», cotton. eo Ce OHOOHHEHOH SO ere ETRE HEELS Vg 
Portfires DGGE tick nktab ors edee eases 


——— Lieut. Col. 
a Commanding Artillery. 


Station ————— (Signed) 
Date 
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FORM No. 19. 


_Return or ORDNANCE captured at 
the 18 —, by the 
under the Command of ———_—- ———_-——-— —. 


BrassGuns. Iron Guns. 
Where. es | me | 

= ss 

= ery th ee 4 | as 

S| a aiasais ” a a ” - a1 3 

Ke lols | ° 

| + ES ITS Noo le lS 

Ola lal les lolalie alan 


In Battery... ...No. 1} 1} | 


——— 


97 92 99 gl ol at of ah el ah ob eee 


7 

2. es SCCCEEKCCCECE 

» the Arsenal....| 4; 2] 4/10 6) 2 8} 2) | |) ee 
3, 5| 4, 8} 5| 6 38)57 


Total. .| 7} 4 819,12 


The Brass Ordnance has been embarked, and the Iron 
Ordnance destroyed. 

A very large quantity of Ginjals, Matchlocks, Swords, 
Gunpowder, Shot, and other ammunitions of war taken and 
destroyed. 


Station ——-——- _ (Signed) ———————— Lieut. Col. 
Date ———.—— Commanding Artillery. 


ehaayry sorpremmoy 


——— (pouais) 
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eee Captain. 
Superintending Proof. 


(Signed) 


Station ——_——~ 


Commanding Artillery ———~ 


(Signed) ——— 
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FORM No. 22, 
8-INCH BRASS on IRON MORTAR, No. 1. 


: © 
<j | Ranos. |Disrance,| & 
v = 
- ° . ————— & 
&. 3|¢ s é |= 
OD See ~~: - 4 “3 é — 
bO eo ° 4 = ‘ = a a 2 = —— 
=| ie walsi&Sim>IisS | 21Sis lel 
|e =| 2 > fe io — r= a = |l-| « 
& |Z aS] me | =| 3 
yh ee &-| & | utes ne 
5 [ele slut loloilsl| & 
ec hese bd . -_ he Si = > 
= ei 4 s a a So > = 
a A | 2 ; 


| ozs 
drs 
deg 
l 
S 
Pp 
S 
P 
ee 


ot A 
Note 1.—The nature of Piatform aod whether the morta: Das 
ing Se » to be inserted here. ik 
Foes ee Report for each mortar used at Practice is to 
be sent ia, Each round fired to be inserted in the report. _ 
(Signed) —— I Captain. 
Commanding Artillery —= 
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FORM No. 23. 
Tron Gun.—No. 1. 


ra Shot through| > 

oD rat’ ”. Ita & © 

7 Elevation) the Target (3 5 os 

4| Charge. | Medium. |f-omthe centre) $ 3 8 - g 

z rome cons ica| - 
| ° Sl: Ss ra ers 5 
S|,2| Ibs. | ozs D|M MPVS le le (Bia 2 2 
AlZ Silo loll Bl 


——— 


dl tl 


Note 1.—Nature and number of Wads used; kind of 
Platform, &c. to be inserted here. 


Note 2.—A separate Report for each Gun used at Practice 
to be sent in, a medium of each day’s practice only is required, 


(Signed) 


Captain, 
Commanding Artillery. 
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FORM No. 24. 
94 Pounder Brass Howitzer (Ricochet.) 


SNe —— 


‘syuUoyy 
SYIOA OU]} UL paDpo'T 
~oD BLe 
O} 99ueISh(T _ 


"SAO ayy 07 Lroqeg ’, 
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“SUL 

‘T1009 ee 

199° |-55y 
*yonsys SOS10A 9 
“ery, somty, | 4 


v2 
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‘syr0 AA pur £193 
jeg wWeoajog 


Graze 


‘azny | “SUL 
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a = 
WS er 


_ 
= 
*MOTJCADTH ea 


*ZO 
"sq{ | 
‘sduLtt JO ‘ON | 
alae! 


‘guivy) | 


Note 1.—A separate Report for each Howitzer used at 


Practice to be sent in. 


» Captain, 
Commanding Artillery. 


Note 2.—The same Form answers for enfilade Practice. 


A medium of each day’s practice only is required. 
(Signed) 
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FORM No. 285. 


Spherical Case Shot Practice. 
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€ : - 
bebe Elevation. |S . all b tl of 
- @ . 
a Ea i through ae a§ 
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ee eee 
RR 
— —_— = —————— ——-—_- ————_—— 
—————___$————————————— ee es ee 


Note.—Separate Reports are not required for each piece 
of Ordnance, but each round fired is to be inserted. 


(Signed) , Captain, 


Commanding Artillery. 
Digitized by OQgTe 


LsOOQIC 
C 
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FORM No. 26. 


GENERAL OBSERVATIONS. 


On the Practice carried on at 
in the year 18——. 


Here enter 


All observations and suggestions relating to Practice gene- 
rally ;or to the Practice at the Station. 


Remarks on Stores generally, and on Laboratory Stores in 
particular. 


The effects of the Practice on Carriages, &c. and full Re- 
marks on such carriages as are injured. 


Sketches of Fractures in Ordnance Carriages always to be 
forwarded with reports. 
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FORM No. 27. 


on the Commissary of Ordnance at 
for the follow- 
ing Articles expended during the Annual Practice of the 
Artillery at 7 . 

Station and Date. 


InpENT No. 


Number of Non-commissioned Rank and File. 


ORDNANCR. 
Guns Jron 18 Pounder Mortars 8 inch Inch 
— 39 ” 12 397 oe to hare ” 54 3 55 
—,, Brass 9 » Howitzer Heavy 5} ,, —— ,, 


Mortar ,, —— 10 Inch 


| TI 


For what purpose. | Admitted of 


Articles. 


Number 
Indented 
for 


(Signed) Captain. 
Commanding Artillery. 
Norse.—The articles expended at Practice, to be indented 
for; those rendered repairable or unserviceable, to be re- 
turned into store. 
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FORM No. 28. 
STORES. 
Proceedings of a Committee of Survey assembled by order of 
Major -——— Commanding Artillery 
at the Practice Ground, ————— to eramine 
and report on the Stores, &c. which have been in use with the 
Artillery, during the annual Practice of 18 : 
Captain. .ceccesecseeeees ... President. 
Lieutenant. .......eeeee ees 


Members. 


oy ee eeeea ate a 


The Committee having assembled agreeably to orders, pro~ 
cecal to examine the undermentioned articles which they find 
as hereafter described, and that the expenditure has been as 
follows : 


Se ek ka he 


State of Ar- 


3 "u |ticles return- % 
ARTICLES. qj g|cdintostore) ¢| REMARKS. 
ow OS 
“nl § IR U |e 
Axes Felling...... deena 6} 3} 3) 0; 0{Require new helve* 
BallsFirePaperDrove, 8inch} 10) 4] 0) 0 6} 
a ) ” ” 55 9 10 4| 0 0} 6 
Bamboos common 18 feet 
long... cee cece cece cece 16} 0] Oo} 16; 0)Broken. 
Brooms....+-eeee-bundles.| 20; 0} 0} 0; 20 
Buckets wooden water.....| 20| 0] 0| 20) 0j{foops much cor-. 
roded and loose. 
Carricra Iron for hot shot .. 4| 01 4] 0! 0jRequire painting. 
Hoops burst, and 
Casks Packing ..cco.ssee: 3: go] 0; 3} Oj staves rotten. 
Chalk.... se. jaweweess lbs.| 2) Of OF OF 2 
Coal char.. «. .. bushels.) 12) 0] 0; 0; 12 
Colors cainp small......-.. 8 0O| 0! 8, OjIron and moth 
| | eaten. 
Emery country........ lbs} $| OF 0, O1 3 
Forks iron for hot shot..... 2} 0} 2} 6] 0|Points bent 
Fuzes drove common 10 inch| 80 20! 0 O| 60 
2” ” ” 8 150; 380) 0 0120 
mF SE» | 550, 40] 0} 01510 
a » Sphi. case shot...| 200) 20, 0) 0/180 
Handspikes purchasing ....} 24) 8] 0) 16 0) Broken. 
Instruments Pincers Fuze 
BrassS.....- .-ee-s pairs; 2| 2] 0} | O 
5 Perpendicular spirit, 13) 13) 0} 0] © 
me Quadrant common! 
Mortar .. .eseeeees | sl of] 8! 0! 0|{Require new cases 
(Sigued.)—— —— Captn. President. 
» oo Lieut. Member. 
, 99 a yg ” 
(Signed) Major. 
Commandin ——— Artillery. 


Norze.—Vide note-8, form 6. 
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FORM No. 29. 
ORDNANCE. 


Proccepines of a Committee of Survey assembled by order 
of Major 


Commanding the Artillery 


—— atthe Artillery Practice ground 


——— to examine and report on the Ordnance 
Carriages, §c. which have been in use with the Artillery 
during the Annual Practice of 18. 


Captain —— —_—_—. President. 
Lieutenant ——_ © \fembers. 
99 Str 


The Committee having assembled agreeably to orders proceed to ex- 


amine the undermentioned Ordnance, &c. which they find in the following 
state. 


| 


Marks. Weight | State. 
DESCRIPTION. g, a ae | Remanks, 
E pec a e 2 . e 
S| so ° a F . 
AES le | wz eS laidls 
@eeeeewese eer | em | eee | ees | eee | ow a ome wee | me Ee eee eee 
P | 
Iron Gun....18 Pdr.} 1| S none ; none {41| 112] 2] Ol o 
Carriage.....18 ,, | 1! none] none | none | 0} 0 O| 0, 0 1/2 spokes right wheel broke. 
Limber......18 ,, | I[J. M.}| 1810 4 "| ; "| 0; 0) 1 Pole broke. 
Brass Mortar.8 inch,! 1]J.D.8.| 1811 6 {6 3 0 1) 0 0 
Bed “a we lj none! ,, 0 {0 0 Of OF 1] 02 forclock keys broken. 
BrassHowitzerHea- | | 
VV... -.--Sfin.) 1/P, K.} 1812) 31 {9° 320! 11 0 0 
Carriage ......54 ,,| 1 W.C.! 18:7 {1 (15! 0.16] 11 9! 0 
Limber...... .5$,, I pone as 0 °| °| 0] 1 ° 0 
cate — . 26 
Brass Gun....9 Pdr.| 1) 793 s 0 8 319) 1] 0, 0, 
Carriage......9 ,, | DJ.H-F} 1835 5 J1t} 320; 1 0) 0) 
Limber.......9 ,, a iene 1835 15 jl iy 1} 0 0 
Carts Mortar.......] 1.W. C.| 1824 | 27 | 0 0 0/0} 1) 0.) plankonplatform broken. |: 
oo eevee ree] BO ILIF.] 1839 43 ‘ 112) 0] 1) 0 Lspoke in left wheel broke. 
Carts Piatform..... ' S.M 1822 1577 0, 0] O10 0:1 old when issued, wheels 
” seoee | 2) S.M. | 1823 | 1700 | 0. 0) 0} 0; Of 1) $ Teduire extensive repairs, 
: 33M sz? | 1687 0 0| 010. 0 ] arate breken, aud 
iid . enesg | e at | | poles bad. 
I A oe =, 
(Signed) —— Captain, President, 
» _—_ oo  Licut, Member, 


” SE ees ES eo 


(Signed) —— Major. 


Commanding Artillery, 


Nots,—Vide note 3 from 6, 


FORM No. 30. 


AxstTRACT oF Repairs required to the Ordnamce Carriages in use with the 


Surveyed 


a 


by a Committee of Inspection on the 


© 
Oe) 


llery. 


Remarks. 


"UIaIRG 
‘asn UL OUILY, 


*pamedas op "0q 


“paiured 188] Ua 


TT 


Repairs Necessary. 


State. 


Nore.—Undor the head Repairs necessary’? such columns only to be inserted as will include all the repairs required. Au intelligent Artificor or 


from the Orduauce Department, 
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Nature of 
Carriages. 


ssard qoury 


"Mal0S BuNBAIT 
pancho iar CS 


———y 


d.) 


(Signe 


Major. 


Pereman 


ommandi 


C 


Art 


ing 


shyuld attend the Cummittes on these uccusivns, 


33 


OdaT 19T[TTY IY JO WOOATIGZ a 
erq wonr7e OU ST ‘roqienb yours s9yje yjuoWw ayy Jo 


hyplwy SuIpuwwmw098 y 
suinydug 


comment peetnemes 


1 | | | | 


od 


(pantig) 


“VP pub unnns 
burpus saunn?y yy sof 


| 


TAINO INI JO 304 ay} yeeg "YY MEM prom aq 0} YoyENb agi Surmp stonwraiye TY ‘e 


03 JUOS HUN ANITTS B puL ‘yUds 3q ALUO [PM JOS JY} 07 ‘OMaMT B “LayIUNb Zarpavaid oy] wr arzid Wyy 
Sp WIOL-2y3 00 L191 H1y JulpuswMMOY HovINYO IY3 OY UN{aY SIY YSN ssaoyOQ aoaeupig °g 


"J9IYS BYI JO sated pity) pus puodegs Iyy saidndv0 WIE} SIU “[—"ZLON 


| | 1 | | | 


TR PR ETT 
—_——— EE —————————— 
ae 

a arena nn innetietemdinetiatiettanntiieemtetiacemeiematermmmeatmnmet (an 


yD souvupic fo Ravessuwes oy) fo aSsvyo uy SQOVIEUVD PUD soxnvaasc fo 
1S ON WUOL 


eeoe "OR “sug 
**plarg wey 
** platy Lavery 


eesees aouew 
“PIQ vosiey 


ao are Gor oartaaaax arya] x 4 
3 bes | BS al sic 2 o: 5 » 2 =i. ey e s|e eA 
zjejale alr fol i sjeljolSisiat— >lalcle 
BRBicinic <i > 3:06 < ei < my] tn] < FS) c 
gjeisi\s alelsla'&laje| @ ate og eo 
° . SIaA1= sl HlP lo, sia) ell olelsia 
> = on o on eee ail ° a @in 4 o” . 
—(|@2/Fis!elo|e ali®itixialgs 
=i °|e sSirwie e Mi“ lale . 
3] lelasis 8.18 /o)s 
— rm . 
3 ecia|® fa. , & bd 
| | fe] jaiaials aan Gea: 
slaias ‘gonva 
alaia(/s s030U185 ens 
"1a ° |e | -PO 
5 a SS 
2. Oo ayR 
E Plena] | vsomeseg jeovenpto)_—__J0 211s — 
; . SV Ps | 
‘sane ( Su sorpo) ot] Ul payaniysa vd seNBeisseD =~ P]-1ng e18dg URLNNOMAONVNGYGO 


NSOLRY LTURLAVAD 


— ena ete . ——- - aay ea 


34 


‘Te “ON OPLA Stam A[103.1UNT O19 Jo Yooys ayy Jo OAud yery 943 UO poor wt mix; aq 7 — O10 vy 


da dbge¢ eee bones gene youy €I 
eeovogeeeaeervaevevs 4 g 
eobeoeseecenvseseeee ce 9 
© ee@8 ee G*,088 Bw ce 6 
eeeoosneeoeeeaneee €¢ ral 
| | eeeneoevneeeoevoeveee 6 SI 
| coeoeeveee ecoeee zapunog | 
nh 
el Hl] s|m| a2 lols 
EIS 4 e wn rE Ss BF é Es) wible 
sig = PlSRSSS lS Lie /® e181 S12) 8] & 2 3/2/68. 
rE lE eh me mh OP OF ees ° 7 BBR 
S ee | oP “s]Teqally |‘Sasseoles) Fe. 
Q Fa 
a 
‘1apmodunr) *SOZ0 J “oa ‘sTTaqg “yous 
a eee ee ne aaa 
a = furpua 13.4022 
ayn Hof go souvupig fo havssruuog oy} fo absnyo ur ‘om AATMOANAH ‘SATILOaL0d ] fO LXANTLYIG 


‘penuyuoo—T1g “ON Wor 


35 


. nxodayy ot) Aredutoooe 03 sm4oury 977) Jo ToIOys v 
pare “syrewoy Jo uunjoo oy) Ur patzastt oq 0} sreption med ny ‘Aamfor Aue tayns a8euieg ay} pmoyg—ajo N 
‘Ara[ [IY Surpuemuo0,) 
i? ~ (pausig) 


Joorg Surpusjurredng 
"‘JUBUINIIT 


ET 


(pausig) ‘ayep pus woNKg 


bs S/F 8) sees ea ow 
|? [ae | 2] 8] B78 2|4|F/2|8 Blozl w? 2. Se 
45 BELTS *saSe gc 2 4.2 4 m/S.O15° 
Be) Bo Sens [attrego| TF gleg|eSei|z chee) 30 
B] 3 | 3° 70 us “EO "le alo BlE Me amie yl 
at Jo 14319 ai* sl =e 


a aa a ES Ce ER ED 


: haayysy burpuvwwoy 
ere rmnnnnnenemnnne UDIADD fo 4apso hg saborsiny prauy 25] poucyuowsepun oy) fo aooug 0 fo Lu0aay 
"6 ON WHOT 


*2|ZZAUI at) Ye 020 
jo daqyourvip [eWoZHoPyL 
bd e 


OLZZAW BY} 1B 
910 JO AaaMVIP [VONII A 
sea ial haiti SS 


*posnseattl 
afaeyo i] oy Iyslayy 
‘WaT 


Round 
shoc No. 


*‘eSOLIT 


aD 


‘pasn 
AyrQuenb 1830 J, 


FORM No. 33. 
by order of Lieutenant Colonel ————_—— 
on the ———_—_—_—_—-- 


ding Artillery at 
Pow der. 


‘Surmud 10,7 


Ordnance at 


Comman 


7UF19 MA 


a Proor of 


Brass Guns. 


yiguayT 


——_= 


Report of 


492) 


ee ee 
"820 
Buiros 10, ar 


renee eS 
sapual Udt{ AA 


"sul 


. 
Ge e 
3¢ a] qnaotasaeuyy| 
os a) { 
a & jqusreday 
nw "I YBIDIAIIS 
_——— ee) 
SyICUI Y 
————————————————— Te 
"SUT 
e bd TT 
[10984] 429) 
————— nl ———— 
we “9/qQuaolAsosu fl} 
at : elo 
= = aquired y | 
= ig tas 
or- *a1QuantaAsIg 
pase eS 
es ae 


“oUt 


"sul 


"q| 


‘Jaay 


*“JIQUON 
“YAR SULYSUISL ISIC] 


‘OUNIBN 


a LL 


f. 


Lieutenant. 
Superintending Proo 


(Signed) 


Station and Date. 


Lieut. Col. 
Commanding Artillery. 


(Signed) 
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FORM No. 34. 
Dimenstons of Carnraces for tohich Ordnance are required 


Jor ——- Company —— —— Artillery at ———. 


YoT jO SOVOUTCICT 


*‘Syiewloy 


‘gjoy woluUuns; 


ins. 


| 


‘gfoy uormuny 
WSU JO Joo! . 
 ‘gaxoq uotwund 

aq} 3B Ssyaayo oy} 
usa.njoq YpRIIg 


— 


"MOIOS SUTJBA 
-a]9 jo amjua. aT} 
0} saxoq uormung 
jo axjua0 ayy WOLT! 


Ins. 


ins. linches., 


eet. 


f 


‘ope Udy M 


—_——— - ——— 


"te W pue toq UIT NT 


‘aBUlIVD 
yO o1njUNy 


—— nas 


i 


er -rl 


-— Lieut. 
Compy. — Art 
Lieut. Colonel. 


Station and Date. 


ye 


Commanding Artillery. 


(Signed) —— 


FORM No. 35. 


Disznstoxs of Ordnance in use with the 


quire Carriages. 


Artillery that re 


Company 
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“‘ByIeUlOYy 
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‘sub 


ae 
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Weight 


eerie 
"pond gy: 
qeatiaydsimayy 


of bore. 


*edaIg 9y3 
jo sixe ayy Aolag 


inches, 


centre of 
Trunnions, 


"a0aIg 
oq3 JO 8IxB 33 IY 


Position of the Bottom 


‘Ayejaoz | -gur 
‘HoRueyer| 
“ABOU “sul 
“19 A UZAY, 
SRCOCTUEN am 
yay | eat ———$—$ 
"aoraunl | 
1st 
‘sapjaoys 
of Japlnoys wo 
SUOLUUNT) 8} VY 
"(BOUT VY) tae 
dp Wal sade foal bag, | ORE 
M2193 BUBAI] 7 = 
94} JO 913099 9) 
0) Burs aseq qed) - 
parg aq) woiy 


Of the 
Bore. 


Diameter. 
Ot the 
Trunnions 


"Bul 


“s0L 


a I ET, 


“JaoJ 


"Burs asaq ayy yo} “SUL 
wed 191 3173 07 
SQOLUUNI], FY) JO 
a13u99 94} WIT 


Length. 


“sul 


ets re ES QE 


adatd 243 JO 


"yaa} 
*19Q TUN NY 
‘apeul Way A 
"aaT1BUpsC "edueq 
o ooaid ayi jo ayey| =‘ ystisug 
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Se 


Nature 0 
ordnan 


a tall 


Captain, 
ompany—— Artillery, 


d) 


(Signe 
Comman 


Station and Date. 


ding—— C 


jor. 
Commaundiug Artillery. 


————— Ma 


(Sigaed)—— 
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FORM No. 36. 
CONTINGENT BILL. 
THE HonorABLeE ComPpANY _ Dr. 


To expenses incurred in 


Rs. |A.,P 
To days’ pay to one Chuckler for 
at ————— per month............ : 
y3 ~—— days’ pay to one Carpenter for 
at per month... .,.00...00. 
days’ pay to one Hammerman for 
at PEF MON is.dc:0s: cosas ace sees 
» 9 days’ pay to one Bellows Boy for 
at Per MON oesa evden Biswas ee Ke | 
Total Company’s Rupecs. . 
Deduct advance received from the Military Pay- 
master as per my Receipt dated —————— 
” Balance due in Company’s Rupees... 
Station and Date (Signed) Captain, 


Comdg. ——- Compy. — Bn. Arty. 


(Signed) ———————-—. Lieut. Colonel. 
Commanding Artillery. 
| ———_—_-_————- Captain, Commanding Company 


Battalion Artillery, do hereby declare on my honor, 
that the charges contained in this Bill are faithful, just, and 
correct; that the whole sum charged has been actually and 
bond fide disbursed exclusively on account of the Public 
Service; that the rates charged are the lowest that could be 
obtained, and that I have not, nor ever shall, either directly 
or indirectly or in any way or shape whatever, profit by the 


transaction. 
(Signed) ——_—__——. Captain, 
Comdg. —— Compy. — Bt. Arty. 


Norz.—In preparing this Bill, there should be sufficient 
space left between the signature of the Officer, and the lower 
line of the Bill, to admit the receipt to be written at full 
length after the Bill has been sanctioned. 
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FORM No. 37. 


Memoranpum of Articles requiring to be repaired at the Ar- 
tillery Depét. 


ARTICLES. No. REMARKS. 
Saint Thomas’ Mount, ) at Lieut. 
— Murch 1844. § Qr. Master 2d Bn. Arty. 
——— Major. 
Comdg. 2d Bn. Artillery, 
eee eee] 


To be written across the above, in red ink, on the comple- 
tion of the work. 


« The Articles mentioned in this Memorandum have been 
repaired, and are herewith returned.” 


———__——— Major. 
Artillery Depét, Director Artillery Depot. 
— March 1844. 


The following to be written on the back. 


“ Received the within mentioned Articles, the repairs of 
which haye been executed.” 


Major. 
Comdg. 2d Ba. Artillery. 
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FORM No. 88. 


Indent on Commissary of Ordnance at-———-for 
Package of Armsand Accoutrements, of men sick present, 
sick absent, and absent on leave. 


Number. 
Sy o> A nd 
Sileric|~ <1 rms a 
a] 9 eo @& Accoutrements, oe 
A fle cigs ° acking 
mb e[s["2 
| Muskets with Bayonets 
| | Belts Pouch and do 
Pouches 
| | Bayonet Scabbards 
Packing Materials 
Lieut. 
Commanding—Cv. 2d Battin. 
Mapor, 
Commanding Arty. 
FORM No. 39. 
Form of Certificate to be written at the foot of the Indent for 
Package for Arms. 


I. A.B. do certify that the number of men, for whose Arms 
and Accoutrements, Package is Indented for, as sick, are 
so, and unable to carry their Arms and Accoutrements. 

(Signed) A. B. Surgeon, 
Battalion. 

Note—25 Muskets or 125 sets of Accoutrements to one case 
——if less than the above proportions are required to be carried, 
the Ordnance Officer will supply the Package that may ap- 
pear to be necessary. 
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FORM No. 40. 


Indent on the Superintendent of Stationery Fort St. George. 
Sir,—Please to order the delivery of the following Articles 
of Stationery required for the use of the 
on payment for the year 


— - — - 


lg |e Fe 
Is {4 bo 
& be | © es s 
ARTICLES. ea = =| Remarks. 
SBes| | [see 
qa ig a 
3/9 3 
Station \ (Signature) of the Indenting Officer 
ate 


Countersignature of the Commanding Officer. 


INDEX. 


FORMS, ORDNANCE REGULATIONS. 


Quarterly Return of Ordnance and Carriages, - 28 «© - 


Quarterly Return of Ordnance, Arms, Accoutrements, &c,  - - 2 
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on Superintendent of Stationery, - - - - - 
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THE 


COURSE OF INSTRUCTION 


IN 


LABORATORY WORK, 


AND 


DIRECTIONS FOR MAKING 


PERCUSSION CAPS: 


ALSO 
AN EXPLANATION OF 


THE VARIOUS INSTRUMENTS IN USE 


as WITH THE 


MADRAS ARTILLERY. 


COMPILED BY 
MAJOR A. F. OAKES, 


DIRECTOR ARTILLERY DEPOT OF INSTRUCTION, 


Saint Thomas’ Mount. 
Second Edition, since 1846. 


MADRAS: 


PRINTED BY REUBEN TWIGG, AT THE CHRISTIAN KNOW- 
LEDGE SOCIETY'S PRESS, VEPERY. 
1852. 


MEMORANDUM, 
With Ist Edition. 


Tue greater part of the contents of this Book, and nearly 
the whole of the Plates, will be found in the lithographed 
edition of Questions and Answers, which was compiled for the 
use of the 


MADRAS'ARTILLERY DEPOT OF INSTRUCTION 
Im 1825, 
BY 
MAJOR FRITH, 
Of the Madras Artillery, 


(Late Lieut. Col. Farrn, c. 3.) 


The instructions connected with the Prrcusstow Car Manv- 
FACTORY, have been drawn up from Memoranda and letters which 
had been received from England, and were found among the Re- 
cords of the Department. 

A. F. OAKES, Captain, 
Director Artillery Depét. 


St. Tuomas’ Movnrt, 


AntTILtERY DEPoT; 
January, 1847. 


LABORATORY BOOK. 


PASTE. 


Q. 1. How is paste made ? 

A. § of an ounce of sulphate of copper is dissolved in two 
quarts of clean water, to which a measure of flour is added, this 
is poured into a chattie, containing a pint of boiling water; the 
whole is then well stirred and boiled for about an hour (the ad- 
dition of the sulphate of copper will prevent insects eating the 
paste after its application.) If any strong paste be required, an 
ounce of resin should be added in the first instance. 

Q. 2. For what purpose is it used ? 

A. Paste is used for making up all kinds of paper cases, for 
rockets, portfires and fireballs, also for finishing rockets, blue 
lights, &c. 

Q. 3. What implements are necessary ? 

A. A chattie, (fig. 30) and a spatula, (fig. 154.) 


CASES. 


Q. 4. How are cases rolled ? 

A. Rocket cases are rolled wet, being pasted all over, with the 
exception of the first half sheet, which is pasted 4 over. Portfire 
cases are rolled dry, that is, the outer or binding edges only are 
pasted; in either way the cases are placed under a board, and 
rolled until they are of the proper gauge. 


Portfire. 

Q. 5. How are portfire cases rolled ? 

A. Place an open sheet of porttire paper on the table, with 
the long side even with the edge of the table, paste the two sides, 
and one of the end edges, about an inch and a half in breadth, 
these are termed the three binding edges ; double down one third 
of the sheet upon the former, then turn the former a half turn 
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from you, taking care that the paper adheres to, and turns with 
the former ; then with the rolling board roll from you, continuing 
to do so until the case is firm, if the case be too large, partly un- 
rol it, cut a slip off and repaste the edge ; if too small, add paper 
to it, and place it again under the rolling board, until it is of the 
proper gauge: when dry, the case is marked with the date, and 
name of the person who rolled it. 

Q. 6. How are they closed ? 

A. When partially dry, they are pared down at one end to the 
extent of 4 an inch with a knife, which is turned in, and s few 
smart taps given it with the handle of the knife which forms s 
bottom. 

Q. 7. What is the length and diameter of a portfire case? 

A, The length is about 18 inches, its exterior diameter fs and 
interior # of an inch. . 

Q. 8. How many cases can a man roll in a day ? 

A. 120. 

Roeket. 

Q. 9. How are rocket cases rolled ? 

A. To roll 1 lb. rocket cases, a sheet of portfire paper is divid- 
ed at the fold, for 31b. rocket cases, it is divided the contrary 
way ; half a sheet of paper is laid down on the table, and pasted 
about % over; the former (12 inch diameter) is then placed on the 
dry portion, and one turn of paper is taken round it with the 
hand; the rolling board is placed on it, and the half sheet of 
paper rolled up; it is then partly unrolled, and pasted half sheets 
added until the case is brought up to a gauge, of 1-6 in diameter, 
the former being moved after each half sheet is added ;—it is 
again partly unrolled, and the last edge of the paper cut in 8 
sloping direction, the base of the sloped part being equal to the 
exterior circumference of the case; the piece cut off is laid on the 
last portion of the unrolled part of the case, the case is thea 
rolled up, and the former withdrawn, the quantity of paper re 
quired for making one case varies from 2} to 3 sheets. 


Q. 10. How are rocket cases choked ? 

A. The length gauge is applied to give the position for the 
choke, the nipple is then placed inside the case in the end of the 
former, and the choking line or bridle, passed over it which i 
drawn tight by pressing upon the foot board, care being taken t 
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turn the case upwards and downwards, until the cavity formed 
by the nipple is filled up; the choke is then secured with a clove 
hitch of double country twine, and pasted, when the case is dry, 
the length gauge is applied to mark the bottom of the case, one 
calibre from the choke, as also the length of the case, viz., 10°45 
inches ; the bottom of the case is then cut square. The wooden 
former (1°15 inch in diameter,) used in choking, has a hole bored in 
the end to admit the nipple, the diameter of the nipple being 
equal to the diameter of the bottom of the spindle. 

@. 11. How are cylinders made for star rockets ? 

A. A sheet of portfire paper is equally divided across the fold ; 
one half is then pasted % over, the former (1°5 inch in diameter) 
is then placed upon the dry portion, one turn of the paper is 
taken round it with the hand, the rolling board is applied and 
the paper rolled up; the other 4 sheet, is pasted all over and 
added ; when dry the cylinder thus formed is cut into two, and 
answers for two rockets. 

@Q. 12. How are cones for rockets made ? 

A. A semi circular former of tin (radius 4 inches) is placed 
upon a half sheet of portfire paper, the figure is marked upon it, 
and cut out with a pair of scissors. The outer half of the paper 
is then pasted, keeping the rounded part towards the workman ; 
2 wooden conical former diameter of base (1°95, height 8°5) is 
laid upon the dry surface, and the paper rolled round it, until the 
cone is completed, taking care to form a perfect point and to 
make the inside and outside edges meet opposite each other. 
One sheet will make fourteen cones. 


Fire Ball. 


Q. 13. In what manner are fire ball cases formed ? 

A. The former on which the cases are made must be of the 
diameters given in answer 15, the former is greased all over with 
tallow, in order that the first coating of paper may not adhere to 
it, and admit of the former being taken out when required. A 
sheet of portfire paper is dipped in water then pasted all over and 
torn into strips of from 1 to !4 inches in width, according to the 
size of the case, these are laid upon the former across each other, 
with the pasted side outwards, until the former is covered ; after 
this, small pieces of paper with the pasted side inwards are added 
overlapping each other a little, until the case is about 1 of an 
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inch in thickness ; each case takes from 3 to 6 shects of paper for 
the first coat, according to the size of the ball, the case is put out 
to dry after each coat has been pasted on—the paper is not to be 
cut, but to be torn asunder. 

Q. 14. How is the former taken out of the case, and how is 
the case closed ? 

A, When the case is dry it is beaten all round with a wooden 
mallet to smoothen the surface, and to assist in loosening it from 
the enclosed former, which is afterwards taken out by cutting the 
case round the centre into two equal parts, with a knife and mal- 
let, leaving a space of about one inch in length to serve as a 
hinge ; the case is then opened on the side opposite the hinge, 
and the former removed. The case is closed by pasting the edges, 
and bringing them together, securing them with slips of pasted 
paper, the first of which is passed round the joining, other slips 
are pasted across the first, the case is then dried. 

Q. 15. How is the case finished ? 

A. When dry, four or five coats are put on in small pieces as 
described in answer 13 which will take from 5 to 6 sheets of paper, 
when it is again dried ; this process is continued until the case 
is a little beyond the high guage. The case when thoroughly dry 
and has ceased shrinking, is then finished by being rasped until 
perfectly round, three holes are bored in it with a brace and bit 
at the same distance from each other as those in carcases, which 
are afterwards smoothened and hardened by being burned with a 
conical red hot iron of the required diameter as laid down in the 
following table. 


Table of Fire Ball Cases. 


Diameter of Priming 
H 


Weight. Diameter, &c. oles. 
& @ 1 
. 5 . g fo) = 
NATURE. Empty. | Filled. oS 2 4 3 Interior. 
| ls sess 
lbs. | oz. { lbs. | oz. {ins. | ins.! ins.| ims. ins 
13 Inch. 18 | O| 38 O | 9°6 12.8) 1‘6| 1°85 17 
O- <3 7/1 OF; 19} O|] 7: 9°8 I-d] 16 1-45 
18 SCs, 4; 0 9; 8/56} 7-8 Il | 1°35 1-30 
5} os, l 8 3 | 4 | 4°04) 5°54 -75] °90 85 
42, o!} 9! 1° 12'3.2! a4! -6] +80 75 
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Smoke Ball. 


Q. 16. How is a smoke ball case formed ? 

A. The former upon which the case is formed is greased all 
over to prevent the paper adhering to it, a sheet of portfire paper 
is soaked in water, and pasted, it is then torn into strips of 1 or 
14 inch wide, according to the size of the case to be formed, a 
strip is put round the former with one end covering the other, 
pasted side outwards ; another slip is added in the contrary direc- 
tion, leaving four quarters of the former uncovered, slips of the 
same width are added to each quarter, until the former is covered, 
small pieces are then added with the pasted side inwards, torn off 
about 1} inches in length, the edge of each slip covering that of 
the one previously laid on, this process is continued until the 
paper is about 15 of an inch thick, which will require from 2 
to 5 sheets of paper according to the size of the former; it is 
then exposed to the sun until thoroughly dry. 

Q. 17. How is the former taken out of the case and how is 
the case closed ? . 

A. When dry, the case is beaten all round to smoothen its sur- 
face and loosen it from the former, it is then marked round the 
centre with a lead pencil, and cut in to equal parts by a knifo 
and mallct (the knife being guided on the pencil mark) leaving a 
space of 1 inch uncut to serve asa hinge. The edges of the two 
parts are pasted and closed, a slip of pasted paper | inch wide is 
placed round the joining, other slips are pasted across the first 
and the case placed in the sun to dry. 

Q. 18. How is the case finished P 

A. When dry, the case receives from 3 to 5 sheets of paper, 
which are soaked in water, pasted, torn into narrow strips, and 
put on in small pieces, care being taken to keep the case as round 
as possible by dividing the paper equally over its surface ; the case 
is again put out to dry ; the same process is continued until it 
is about ‘1 of an inch beyond the high guage, it is then left in 
the sun for a few days to become thoroughly dry, when it will 
have ceased shrinking ; it is then made round, and to pass through 
the high gauge by being rasped, one priming hole is bored in 
with a brace and bit, which is brought to its proper size, and 
hardened by a conical red hot iron, of the dimension shewn in 
the following Table. 
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Table of Smoke Ball Cases. 


Diameter of Priming 
Holes. 


Weight. Diameter, &c. 


: a 
? ef ° 
NATURE. Empty. | Filled. E 61 § Interior 
a a 
— © 
Soe foe SAA Pom 
ins. | ins. ins. ing. 
1-0 \1-40 1°85 17 
7°5 1-15 | 16 14 
6° 90} 1°35 1°30 
3°94 80; -90 "85 
3 201 *60| -85 80 


Q. 19. What articles are necessary for making paper cases > 

A. A table, (fig. 163) ; paste tub (fig. 164) ; brush (fig. 24); a 
rolling board (fig. 11) ; formers, (fig. 60 and 61) ; pasting rod, (fig. 
61); knife, (fig. 88) ; gauges, (fig. 71, 72,74, and 75) ; brace and 
bit (fig. 20) ; iron for burning and hardening tbe holes in fire 
balls, (fig. 86); bridle, (fig. 21); nipple and former, (fig. 62) ; 
conical former, (fig. 57 and 58) ; rasps, (fig. 131) ; scissors, (fig. 
141); mallet, (fig. 101) ; compasses Carpenter's, (fig. 172.) 


PURIFYING AND PREPARING NATERIALS 
FOR LABORATORY PURPOSES. 


Saltpetre. 


Q. 20. In what state is saltpetre required for laboratory pur 
poses ? 

A. In arefined or purified state for the preparation of labora- 
tory compositions, and is thus supplied from the gunpowder ma- 
nufactory. 

Q. 21. When saltpetre is procured from bazaars, is it neces- 
sary to cleanse it previous to preparing compositions of it ? 

A. When received from bazaars, it is often found dirty and 
mixed with other substances which must be extracted in the 
following manner ;—weigh the saltpetre, put it into an iron 
boiler, adding 3 pints of pure water to each pound, and boil it over 
a moderate fire, skimming away all impurities as they rise,—when 
the solution has attained such a consistency as to become thick 
on a piece of cold metal being dipped into it, but without becom- 
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ing hard when cool, it is poured out into flat metal, or glazed 
earthen pans to cool. 


Q. 22. How is the saltpetre extracted from the water ? 

A. It will form crystals round the sides and bottom of the 
pans; the water is then poured off, and the saltpetre exposed to 
dry, but if not found sufficiently clean, the process can be re- 
peated. 

Q. 23. Can the saltpetre be extracted from damaged or un- 
serviceable gunpowder ? 

A. Yes,—by throwing the gunpowder into clean water, stirring 
it well up with a spatula, and leaving it to soak some hours,—it 
should be again well stirred, and repeatedly strained through co- 
nical bags of serge, partially filled with clean sand; the water it 
has passed through is to be boiled and crystallized as in cleaning 
saltpetre. (Answer 21.) 


Q. 24. Why is the saltpetre only extracted from gunpowder, 
damaged, &c. ? 

A. It forms a proportion of 75 per cent of gunpowder, there- 
fore the sulphur and charcoal would not compensate for the 
trouble. 

Sulphur. 

Q. 25. In what state is sulphur required for laboratory com- 
positions ? | 

4. In the state called flower of sulphur, and is so supplied 
from the gunpowder manufactory. 

Q. 26. If sulphur were received in hard lumps, what process 
must it undergo to be rendered fit for laboratory purposes ? 

4. The lumps are broken into small pieces, and placed in an 
earthen pot or chattie with a round bottom, the bottom of the 
pot only should be exposed to the fire; the mouth of a second 
pot is placed on that of the first, and a third over the second, having 
a small hole in the bottom of it, and the air excluded by prepar- 
ed clay being well plastered round the mouths of the pots. The 
upper pot should bulge out as much as possible, and small sticks 
laid across it to retain the sulphur. 

Q. 27. Isthere any other method of refining sulphur ? 

A. Yes,—sulphur of a fair quality may be refined by fusion in 
a cast iron pot ; the lighter impurities float and are skimmed off, 
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the heavier fall to the bottom. When in a state of fusion the 
sulphur is drawn off by a cock into a conical barrel, and when 
cool, the hoops are knocked off, and the staves fall asunder leav- 
ing a cone of sulphur, the base of which contains all the earthy 
precipitate, this is separated and laid aside for sublimation. 


Charcoal. 


Q. 28. How is charcoal for gunpowder and laboratory pur- 
poses prepared ? 

A. It is burnt in an iron cylinder; the cylinder is filled with 
wood, the dhal gram stalk is considered the best: at one end are 
two tubes through which the smoke, tar and pyroligneous acid 
escape —when the gas has ceased to pass out, the charring may 
be considered complete, the fire is then put out, the tubes closed 
and the cylinders allowed to cool; care must be taken that the 
air is not admitted to the charcoal whilst cooling, or it will be 
impregnated with ashes. Potash is so susceptible of moisture 
that every care should be taken to preserve charcoal from it. 


Q. 29. Is there any other method of preparing charcoal for 
laboratory purposes ? 

A, Yes,—charcoal may be made in earthen pots with four 
small holes in the bottom; after burning, the mouths of the pots 
are covered with pieces of old wet canvas and a coat of clay to 
exclude the air; it is allowed to remain in this state 24 hours, 
when it is taken out and all unburned portions extracted ; it is 
then rolled to a powder, and passed through fine sieves. 


Cempositions. 


Q. 30. What are the necessary precautions in entering com- 
position rooms ? : 

A. Before entering the mixing and mealing-room the men are 
to be warned that great caution and care is necessary to guard 
against ignition in an atmosphere filled with particles of the most 
inflammable nature. 

All articles of dress and all implements in which iron forms s 
part, should be prohibited in the mealing-room, and all hammer- 
ing or wrenching should be strictly guarded against, when such 
operations are required, they are to be done in the working-room, 
or in the open air. 
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Care must be taken that no particles of iron, sand or stone get 
mixed with the powder or composition to be mealed, otherwise a 
serious explosion might take place. __ 

In the hot winds care must be taken to exclude the wind, as it 
not only blows away the lighter materials, but frequently brings 
small particles of stone and sand. After mixing compositions, in 
which antimony forms a part, the boxes should be washed out; 
and every care taken that no portion, however small, be mixed 
with those compositions that have to be driven dry, viz., portfire 
and fuze, as antimony possesses detonating properties, and ex- 
plodes when driving it. 


Q. 31. In making compositions name the ingredients which are, 
and are not passed through a sieve ? 

A. The following are passed through a sieve: charcoal, anti- 
mony and arsenic. 

The following are not: resin, sulphur and saltpetre, the two 
latter are worked up as received at the Artillery Depot, from the 
gunpowder manufactory in a pulverised state. 


Q. 32. In what does the strength of the composition depend ? 

A. Inthe purity of the ingredients, and in their being well 
mixed together. 

Q. 33. How are laboratory compositions denominated ? 

A. Under three denominations :— 

Ist. Dry, or those which only require the simple mixture of in. 
gredients, as in blue lights. 

2d. Wet, or those in preparing which, a liquid is used whether 
as a necessary ingredient, or to give consistency to the dry por- 
tions. 

3d. Those which require heat to reduce some of the ingredients 
to a fluid or other proper state, to admit of their mixing with the 
rest, as in carcasses, &c. 

Q. 34. How are dry compositions prepared ? 

A. The ingredients of all compositions which are to be mixed 
dry, after being correctly weighed, must be each separately ground 
or pulverised, and well mixed together by the hand or roller, as 
will hereafter be described. 

Q. 35. How are wet compositions prepared ? 

A. The ingredients being mealed and correctly weighed in the 


dry, or measurcd in the liquid state, are to be mixed well together, 
B 
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by first pouring the liquids together into a proper vessel, and 
then adding the dry by handfuls, stirring the composition all the 
time to prevent its forming into lumps. | 


Q. 36. How are compositions requiring heat prepared, and what 
should be done if the composition takes fire ? 

A. If grease be a part of the composition, it is first put mto 
the pot on the fire, to prevent the other ingredients sticking to 
the sides and bottom, if none is included, a small quantity should 
still be rubbed over the inside and the bottom of the pot; the 
other ingredients are to be added by handfuls, care being taken 
that the masses of the materials to be used are kept at such a dis- 
tance, that should the portion in the cauldron take fire, the per- 
son employed in mixing the composition would be safe: all com- 
positions should be well stirred while melting or mixing. 

With these precautions little danger is to be apprehended, 
though with every care ignition will sometimes occur—when it 
happens, the lid of the cauldron, which should fit close and al- 
ways be at hand, must be quickly placed on it to smother the fire, 
wet gunoies (or powder cloths) must be placed over the lid and 
cauldron; water is never to be thrown on burning composition. 


Q. 37. What are the ingredients for compositions ? 


A, Antimony, Sulphur, 
Arsenic, Spirits of Wine, 
Charcoal, Sea Coal, 
Isinglass, Tallow, 
Mealed Powder, Thread, Cotton, 
Oil, Linseed, Turpentine, 
Pitch, Vinegar, 
Resin, Wax, Bees. 
Saltpetre, 
Fuze. 
Q. 38. What are the proportions of fuze composition ? 
A. Saltpetre lbs. 83 —Sulphur lbs.3—Charcoal polls. 93, or Ibs. !. 
Q. 39. How is it mixed ? 
A. The saltpetre is first weighed and rolled 3 hours by itself,— 


the sulphur is mixed with it and rolled 2 hours—the charcoal is 
then added, moistened with clean water, well mixed by hand, and 
rolled about an hour; it ig then covered, and after being dried 


11 


by the sun, is again rolled 2 hours, or until it is reduced toa fine 
powder. 


Q. 40. Does it require more rolling than other compositions ? 
A. Yes! fuze composition being required to burn to time, it 
is necessary that the ingredients be thoroughly incorporated. 


Q. 41. Do the ingredients bear the same proportion to each 
other in Fuze as in portfire composition P 

A. No; fuze composition being required to burn much more 
quickly than portfire, contains more charcoal, it therefore follows, 
that the harder it is driven, its rapidity of burning increases. 


Pertflre. 


Q. 42. What are the proportions of portfire composition ? 

A, Saltpetre lbs. 11—Sulphurlbs.34—Charcoal polls. 33, or lbs.}. 

Q. 43. How is it mixed P 

A. The saltpetre having been correctly weighed, is rolled an 
hour and a half, the sulphur is then mixed with it, and rolled 
one hour,—the charcoal (having been passed through a fine lawn 
sieve) is weighed, and added to the saltpetre and sulphur moist- 
ened with a little clean water; the whole is then well mixed by 
hand and passed under the roller for half an hour, it is then placed 
in the sun to dry, and afterwards rolled until no particle of either 
ingredient can be separately observed. 


Rocket. 


Q. 44. What are the proportions of rocket composition ? 

4. Saltpetre lbs. 4—Sulphur lbs. 1—Oharcoal polls. 23, or 
Ibs. 14. 

Q. 45. Howis it mixed, and what time is required it to be rolled? 

4. It is mixed exactly in the same manner, and requires to be 
rolled the same time as Portfire composition. 


Blue Light. 


Q. 46. What are the proportions for blue light composition ? 

A, Saltpetre lbs. 9—Sulphur lbs. 2—Antimony polls. 13, or 
lbs. 1—Arsenic yellow polls. 5, or lbs. #. 

Q. 47. How is it mixed? 

A. The ingredients are to be correctly weighed, the saltpetre 
well rolled by itself, the sulphur added mixed by hand with the 
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saltpetre, and passed three or four times under the roller; the 
antimony and arsenic are pounded separately in a pestle and mor- 
tar and passed through a lawn sieve, and then added; the whole 
to be rolled until thoroughly incorporated. 


Careass. 


Q. 48, What are the ingredients and their proportions for car- 
cass composition ? 

A. Saltpetre lbs. 183—Sulphur lbs. 7}—Antimony polls. 24}, 
or lbs. 1s—Resin polls. 73, or lbs. 5;—Venice Turpentine lbs. 1j, 
—and Tallow polls. 243, or lbs. 13. 


Q. 49. How is it mixed? 

A. The saltpetre and sulphur are first well mixed with a roller, 
the antimony (pounded in a pestle and mortar, and passed 
through a fine lawn sieve) is then added, and well mixed by the 
roller: the resin is reduced to a powder in a mixing box, and 
placed in a pan separate from the other ingredients. 

A 5 gallon iron boiler or cauldron is placed on a furnace and 
all crevices well stopped with clay to prevent the flames rising be- 
tween them; the tallow is placed in the boiler, and when melted 
the venice turpentine is added ;—when these ingredients have 
become sufficiently heated, the resin is added by small quantities, 
taking care to crush by the hand any lumps that may have form- 
ed: the ealtpetre, sulphur and antimony (blended together in 
one composition) are gradually added, care being taken to keep 
the sides of the boiler free from dry particles, by a large knife: 
the mass to be continually stirred with a wooden spatula until of 
a proper consistence for pouring into the shell. 


Fire Ball. 


Q. 50. What are the ingredients and their proportions for fire 
ball compositions ? 

A. Saltpetre lbs. 19—Sulphur lbs. 74—Antimony Polls. 26, 
or lbs. 2—Resin polls. 73, or lbs. 5;—Europe Linseed Oil 
Quart 1. 

Q. 51. How is it mixed ? ; 

A. The saltpetre and sulphur are well mixed in a mixing bor 
by a roller, the antimony (pounded in a pestle and mortar, and 
passed through a fine lawn sieve) is added, and mixed by the roller 
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with the saltpetre and sulphur: the resin is reduced to a powder 
in a mixing box, and kept in a separate pan. 

A 5 gallon cauldron or iron boiler is placed on a furnace so as 
not to admit fire to rise between them, the interior of the boiler 
is well rubbed with tallow and the linseed oil poured in; when 
nearly in a boiling state, the resin is added by handfuls, and kept 
well stirred with a spatula, when thoroughly dissolved, the salt- 
petre, sulphur and antimony (mixed together) is brought to the 
boiler as required in a small copper pan, and added by hand; the 
composition is to be constantly stirred, and the sides of the boil- 
er kept free from dry composition, until of a consistency to ad- 
mit of being poured by a ladle into the cases. 


Smoke Ball. 

Q. 52. What are the proportions for smoke ball composition ? 

A. Saltpetre Ib. 1—Mealed Powder lbs. 5—Sea Coal Ibs. 14 
— Swedish Pitch lbs. 2—Tallow polls. 63, or Ib. 4. 

Q. 53. How is it mixed ? 

A. The saltpetre is reduced to a fine powder in a mixing box, 
the mealed powder is added and mixed well by hand; the sea 
coal (having been pounded in a pestle and mortar and passed 
through a fine sieve) 1s added, and the whole well mixed toge- 
ther. 

The tallow and pitch are put into an iron boiler and when dis- 
solved, the dry ingredients to be added by hand,—the whole to 
be kept well stirred till the incorporation is complete when it is 
put on copper trays to cool. 


Rocket Stars. 

Q. 54. What are the ingredients and their proportions for 
rocket stars ? 

A. Antimony polls. 64, or Ib. $—Isinglass oz. 1—Mealed Pow- 
der oz. 2—Saltpetre Ibs. 2—Sulphur oz. 8—Spirits of Wine 
pint }—Vivegar pint 4. 

Q. 55. How is it mixed ? 

A. The saltpetre, sulphur and antimony are mixed by the roll- 
er, the mealed powder is added, and well mixed by hand. 

The isinglass is dissolved in the vinegar in a small iron boiler, 
over a slow fire, the spirits of wine is then added, and when 
simmering, the dry ingredients are gradually introduced by hand, 
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the composition to be kept stirred with a spatula until thorough- 
ly incorporated. 

Q. 56. How are stars formed 2 

A. The composition being spread on a plate of copper, a cylin- 
drical mould of the required size is pressed upon it, receiving a 
circular piece of the paste, which is forced out on to another plate 
of copper dredged with mealed powder ; when the latter plate is 
covered with circular pieces of star paste, taken from the cylin- 
drical mould, each piece is cut into four equal parts, dredged with 
mealed powder and exposed to the sun to dry. 


Valenciennes. 


Q. 57. What are the ingredients and their proportions for 
this composition ? 

A. Antimony polls. 8, or lb. §—Saltpetre lbs. 6}—Sulphur 
Ibs. 23—Resin polls. 16%, or los. 13—Oil Linseed, Europe, 
pint }. 

Q. 58. How is it mixed ? 

A. The saltpetre is first well rolled, the sulphur is then add- 
ed, and mixed by the roller, the antimony is to be pounded and 
passed through a fine lawn sieve, then added to, and mixed with 
the saltpetre and sulphur. 

The resin is reduced to a powder by theroller, and kept in a 
pan by itself. 

An iron boiler is placed over a fire, its inside well greased with 
tallow, and the linseed oil poured in, when it has become heated, 
the resin is gradually added; when the resin is thoroughly dis- 
solved the mixed dry ingredients are carefully added by hand, the 
sides of the boiler to be kept free from dry particles of composi- 
tion, the whole well stirred with a spatula, until thoroughly in- 
corporated. The boiler is then taken from the fire, and the com- 
position worked with the spatula until cool, and forming a stiff 
paste. 

Dammaer. 

Q. 59. What is dammer ? 

4. It is a composition consisting of the following ingredients, 
viz. 


Resin Polls. 90%, or lbs. 7— Pitch lbs. 2—Wax Bees—Polls. 26, 
or lbs. 2. 
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Q. 60. How is it made ? 

A. The pitch is first melted in an iron pot, the wax is then 
added, and when all lumps are reduced, the resin, (having been 
previously rolled) is introduced by hand, and when the froth, 
which rises on its first boiling has subsided, it is ready for use. 

Q. 61. What is it used for ? 

A. It is used for the protection of the priming and composition 
of fuzes from the action of the atmosphere; also for securing 
the capping of carcasses. 


Hitt. 
Q. 62. What is kitt ? 
A. A composition resembling Cobbler’s wax. 


Q. 63. What is it made of and its proportions ? 

A. Resin Polls. 1163, or lbs. 9—Pitch lbs. 3; Wax Bees Polls. 
89, or lbs. 3—Tallow Polls. 13, or lbs. 1. 

Q. 64. How is it made ? 

A. A chattie is placed upon the fire, into which is put the tal- 
low, this is melted, the bees wax is then cut into small pieces and 
added, after which the pitch and resin are put in, the whole is 
stirred incessantly with aspatula, and care must be taken that the 
composition does not rise over the mouth of the chattie; the capa- 
city of the chattie should be equal to four times the quantity of 
kitt to be boiled; when thoroughly melted, and mixed, the com- 
position is poured into a bucket of cold water ; pieces of it are then 
taken out and well drawn out by the hands, until the water is 
worked out of it, it is then closely pressed, or twisted together in 
convenient pieces, and laid by in a chattie of water for use. 

Q. 65. What is it used for ? 

4. It is used round the fuzes when set in live shells, to fill 
any cavities that may remain between the fuze and fuze hole, to 
prevent the flame communicating to the bursting powder in the 
shell, when the piece is fired. 

Q. 66. Is any particular care necessary in preserving and us- 
ing it? 

A. Yes, it must be kept in water, and when required for use 
drawn out like Cobbler’s wax, until soft enough, and care must 
be taken, that the part to which it is appliedis kept perfectly dry, _ 
although the hands may be wet. 
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Q, 67. Name the articles required in mixing compositions ? 

A. Barrels composition (fig. 6), Box composition (figs. 15 and 
19), Box dredging (fig. 16), Box mixing (fig. 19), Brush hand (fig. 
22), Bucket water (fig. 25), Chattie (fig. 30), Knives Laboratory 
(fig. 88), Ladle (fig. 91), Measure Copper 1 Qt. (fig. 104), Mor- 
tar and Pestle (fig. 103), Mould Star Rocket (fig. 108), Pans 
Copper (figs. 114 and 115), Cauldron Iron large and small (fig. 29), 
Rollers (fig. 135), Scales and Weights (fig.140), Scrapers (fig. 142), 
Shovel (fig. 148), Sieves (fig. 149), Spatula (fig. 155), Table mix- 
ing (fig. 162), Trays Copper (fig. 167). 

Bags Gunny, Bamboo, Lid with staff attached (fig. 96.) 


PORTFIRES, (Fig. 124.) 


Q. 68. Describe a portfire ? 
A. It is a ccylindrical tube of paper about 16 inches in length, 
filled with composition. 


Q. 69. What is the use of a portfire ? 

A. To fire the priming of ordnance with rapidity. 

Q. 70. In what respect are they objectionable ? 

A. On account of the strong light they exhibit, serving asa 
good mark for the enemy’s fire especially in the dark. 


Q. 71. How are they driven ? 

A. When the case is perfectly dry and has been properly bot- 
tomed, the setter is put into it ; the case is then placed in the brass 
mould,after which the block is screwed up. The setter is withdrawn 
and the save-all is placed on the mould, so as to fit on the end of the 
case, a ladle of composition is then put in, and driven down firmly 
with twenty blows of the mallet, taking care to move the drift at 
every blow. This is continued until the case is filled, the screws 
are then loosened, the portfire is taken out of the mould, and the 
top of the case neatly pared off. 


72, Q. Are any precautions necessary when driving ? 

A. Care must be taken that the body be kept perfectly erect 
to avoid accident in case of explosion; that the ladle contain the 
same quantity of composition each time that the same number of 
blows be given, and with equal force; three drifts of different 
lengths are used in succession as the composition rises in the case. 
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A small quantity of composition only should be in each box, not 
exceeding 2 lbs. during the hot winds this precaution is particularly 
necessary ; the box containing the composition should not be pla- 
ced on the portfire or fuze block, but on a separate bench, if the 
box is placed on the block, the saltpetre would at each blow be 
shaken to the bottom, and the charcoal to the top. 


Q. 73. How do you ascertain if it is properly driven ? 

A. If well driven no impression can be made on the composition 
when scratched by the finger nail; and when broken, the compo- 
sition is equally firm throughout as at the end, and it will not 
crumble. 

Q. 74. What would be the effect of a portfire carelessly driven ? 

A. The parts not receiving the requisite number of blows to each 
ladle of composition will be softer than the other, and burn much 
quicker than the paper case : and would probably burst it. 


Q. 75, What length of time will a portfire burn? 

A. From 14 to 15 minutes, being nearly one inch in a minute. 

Q. 76. Should the case burn regularly with the composition ? 

A. Yes, otherwise a space would be left between the burning 
composition and the end of the case, which would prevent the fire 
igniting the priming ; when this occurs, the men are obliged to rub 
the portfire against the ground to break off the case below the fire. 

Q. 77. Will a portfire burn under water P | 

A. Yes, fora short time and no rain should affect it. 

Q. 78. How are portfires bundled ? 

A. In packages of 10, each weighing 3 lbs. having a slip round 
the centre, and a wrapper at each end, secured with clove hitches 
of country twine. 

Q. 79. Is there any substitute for portfires ? 

4. Yes, they may be made by boiling rods of parkiusonia, in a 
solution of nitrate of lead for 6 hours (a quart of water to every 
pound of nitrate), the rods are then dried and afterwards boiled 
in spirits of turpentine, wiped and dried, a yard of this match will 
burn three hours. 

Q. 80. What is a drift and its use? 

A. A solid steel rod having one end larger than the other to re- 
ecive the blow of the mallet, the smaller end tipped with brass or 
copper to prevent the composition taking fire by friction in driving. 

Cc 
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Q. 81. Describe a ladle and ita use ? 

A. It is a small copper spoon of a cylindrical form, made to hold 
a certain quantity of composition, fixed to a wooden handle. 

Q. 82. Describe a mallet and its use > 

A. Aninstrument made of wood, for driving composition, vary- 
ing in weight according to the nature of the work required. 

Q. 83. What articles are required in driving portfires ? 


A. Block (fig. 10). Mallet (fig. 100). 
Composition Box (fig. 15). | Mould Brass (fig. 106). 
Drifts three (fig. 43). Save-all (fig. 136). 
Knife (fig. 88). Setter, (fig. 43). 


Ladle, (fig. 92). 


ROCKETS SIGNAL. (Figs. 133 and 134.) 

Q. 84. What nature of rockets are made up at the Artillery 
Depdt ? 

A. Signal rockets only. 

Q. 85. Describe a rocket ? 

A. It consists ofa cylindrical case of paper (answer 9) filled with 
composition (answer 44) which being tied to astick and fired, s- 
cends into the air and then bursts. Rockets are used for making 
and repeating signals. 

Q. 86. What articles are necessary in driving them ? 


Ib. Alb. 
4. Blockwood to hold mould, 1 1 
Boxes (fig. 15), | ] 
Copper pan (fig. 114) and composition, 1 l 
Drifts, hollow (fig. 44), 3 2 
» Solid (fig. 44), Scissors (fig. 141), 1 1 
Glue pot (fig. 125), Knife (fig. 88), J 1 
Ladle copper (fig. 93), length one and a half 
diameter, exterior diameter equal to inte- 
rior diameter of case contains drams. 5 3 
Mallet weight (fig. 100), 33 2 
Mould with bottom and spindle (fig. 107), 1 ] 
Prickers to clean hollow drifts (fig. 127), 1 1 
Powder Cloth. Rolling Board (fig. 11), 1 1 


| Q. 87. How are they driven ? 
A. The case when dry is driven tightly into the brass mould 
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with the longest hollow drift, the composition is moistened with 
spirits of wine, and a ladle full put in and driven with 25 blows 
by a 3§lb. mallet, moving the drift at each blow, and continuing 
till the composition is 4 the height of the spindle, which is indicat- 
ed by a mark on the drift being level with the top of the mould 
when it will admit the second hollow drift which is used until the 
composition is equal to 3 the height of the spindle, the third hollow 
drift is then used until the mark on it is level witb the top of the 
mould, the composition then covers the spindle: the solid drift is 
applied and one diameter of solid composition is driven on the 
spindle raising the upper mark to the top of the mould, over this 
is driven } of a diameter of prepared clay, the driving is then com- 
plete. Care must be taken when using the hollow drifts, that the 
hollow part is cleared with a brass pricker after driving each ladle 
of composition ; in driving 4 lb. rockets, two hollow drifts only 
are used. Ifthe case is too large for the mould, brown soap is 
rubbed on the outside of the case, if too small, a slip of paper is 
added, so that the case may fit tightly in the mould; otherwise, 
the force of driving would burst the interior, and sometimes the 
whole thickness of the case. 


Q. 88. How isthe clay for rockets prepared? 


A. It is first thoroughly dissolved in water, after remaining at 
rest a short time, the gravel and sand sink to the bottom, while 
the clay remains mixed with the water, the latter is poured into 
shallow pans and evaporated, leaving the clay, which is then dried, 
pounded and sifted through a fine wire sieve and kept in closed 
boxes for use. 


Q. 89. How are rockets primed ? 

4. All rockets are primed in the same manner, whether bounce 
or star, by first taking a small cone, made to fit the choke of the 
rocket, in which two small holes are made to admit the passing of 
two ends of apiece of quick match, which being done, the cone with 
match attached, is secured in the choke with a little paste, a circu- 
lar piece of dry paper is laid upon the choke end and covered with 
another piece of pasted paper in the shape of a star; the pointed 
ends of which are turned down on the case, a pasted slip of paper is 
then passed round over them, when the priming is completed. 
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Q. 90. How are they finished ? 

A. The bounce rocket is finished by first boring a hole through 
the clay to the composition, and by filling the space above the clay 
with gun-powder (C. P.) a little mealed powder being previously put 
in the hole through the clay, a circular piece of paper and pasted 
star is put over it, in the same manner as in priming, over which 
is placed a cone, having its edges pasted and fringed this is secured 
by a slip of pasted cartridge paper. 

Star rockets are finished by first cutting off that portion of the 
case above the clay, then at the height of the composition the case 
is cut half through, to admit the cylinder of paper to contain the 
stars, being firmly fixed to it with glue, and a slip of paper pasted 
round the joining, a hole is bored through the clay to the composi- 
tion before the cylinder is fixed on the case, the length gauge is then 
applied, and the cylinder cut to the length required when on the 
case ; a little mealed powder is put in the cylinder to ignite the 
stars; then the stars, 36 in a 1 1b. rocket, each forming } of a cir- 
cle, (the diameter of which is equal to the interior diameter of the 
cylinder) are placed: in the } 1b. rocket, 22 stars are used, over the 
top of the cylinder is placed a circular piece of paper with a pasted 
star, the cone put on, and the rocket is finished in the same man- 
ner as the bounce rocket. The length of a star rocket, exclusive 
of the cone is 12:5 inches. 


Q. 91. How is the rocket attached to the stick ? 

A. On one side at the upper and larger part of the rocket stick 
or guide, a groove is made equal in length to the height to which 
the composition is driven, and notches cut on the sides opposite the 
groove, one corresponding with the choke, the other, one diameter 
from the end: the rocket is then laid on the groove, and the choke 
end secured at the lowest notch by a clove hitch of country twine, 
the upper part of the rocket is then secured in a similar manner in 
the upper notch ; when properly placed the point of balance will be 
at 25 inches from the point of the cone in the 1 Ib. rocket ; and in the 
\ Ib. rocket 22°5 inches from the point. 

Q. 92. Does it require any nicety in fixing the sticks to the 
rockets ; and what are the dimensions of the rocket sticks ? 

A. Yes, as on their being properly fixed, depends the course 
and flight of the rockct, care is also requisite in sclecting the 
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sticks ; they should be made of light dry wood and perfectly straight 


to ensure an immediate rise, and the proper direction : their dimen- 
sions are as follows : 


e . . § 
Length of Stick. [Breath at the top. ee On the elton: 


Nature. : 
Feet, Inches. Inches. Inches, Inches. 
1 bb. 8 2 80 125 375 
+ bb. 6 6 ‘70 -50 ‘250 
QUICK-HATCH., 


Q. 93. What are the ingredients for Quick-match ? 

A. Cotton thread Polls, 3}, or lbs. } mealcd powder lbs. 3, and 
spirits of wine quarts 3. 

Q. 94. What is its use? 

A. Priming rockets, Mortars, Blue Lights, and matching Car- 
casscs Fire balls and Fuzes. 

Q. 95. How is it made? 

A. That used for priming rockets, mortars, blue lights, Xe. 
as follows :—A skein of thread is wound into balls of two, three or 
four threads each ; as many balls as will make the number of threads 
required for the match, are wound into one. One-eighth of an 
ounce of isinglass is dissolved in half a pint of water, and added to 
a portion of mealed powder and spirits of wine, which is put into 
a copper pan ; the ball of thread is placed in this mixture, and un- 
rolled into another copper pan, care being taken that the thread 
shall not become entangled in the pan; mealed powder and spirits 
of wine should be separately and frequently sprinkled over the con- 
tents of the pan; which are occasionally to be pressed lightly with 
the hand: when the ball of thread has been unrolled, a small piece 
of wood is tied to the end of it, the whole of the thread should be 
completely covered with spirits of wine and mealed powder: the lid 
is put on and secured with clay to prevent evaporation, after which 
the thread is left to soak for 48 hours; it is then reeled upon a 
frame, passing at the same time through a man’s hand, in which 
is mealed powder and spirits of wine, the quick-match is then tho- 
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roughly dredged with mealed powder and put out to dry ; after- 
wards it is made into skeins of 20 strands (or 40 yards) each, by 
tying them together at the upper side of the frame, and cutting 
the match on the lower side with a knife: the skeins are tied up 
and finally put into long boxes which are lined with cartridge pa- 
per; one foot should not burn longer than 3 seconds. 

Q. 96. What are the lengths of match required for different 


purposes P 


A. Fuzes common, re Inch Two pieces each fuze, each 


” ” ; ” piece 4 inches long. 
9 99 ” 


% >» ot % _Two pieces each fuze, each 
Hand Grenade i piece 2 inches long. 


,, Sph.Case 8 ,, ‘ Two pieces each 4 inches, 


and one 4 inches long. 


5} } Two pieces each 2 inches and 
“ ” ad one 3} antic long. 
Priming Mortars. Length of Match. 
13. Inch 18 = Inch 
10 re 10 i 
8 99 8 p9 
53 ” 53 2] 
4s 5 ° 43 os 
Blue saa Two pieces each, 4 inches long. 
? 
Rocket One piece 6 inches long. 


Q. 97. How is quick-match made that is used for priming car- 
casses and fire balls ? 

A. A skein of fine cotton thread is cut into strands of the length 
and thickness laid down in the following table. 


For Carcasses and Fire Balls. 


A knot is tied at one end of each strand, 20 or 30 strands are 
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then placed in a mixture of spirits of wine and mealed powder 
and moved about until thoroughly saturated, a second layer of 
strands is then added, and the mixture increased until the thread 
is covered by it, this process is continued until the whole of the 
strands are introduced, care being taken that the last layer of 
thread is well covered by the other ingredients; the whole is co- 
vered by the lid of the pan, which is secured with clay to prevent 
the evaporation of the spirits of wine, and left to soak 48 hours. 

When the match is removed from the pan it 1s moistened with 
mealed powder and spirits of wine, laid straight on copper trays, 
dredged with mealed powder and placed out to dry: when dry it 
is ready for use. 

Q. 98. What implements are required in making it? 

A. Two copper pans with lid (fig. 116), box dredging (fig. 16), 
knife (fig. 88), powder cloth, scraper (fig. 143), sieve (fig. 149), 
stand with reel (fig. 132), roller (fig. 185)—scissors (fig. 101), 
traya (fig, 167.) 

TUBES PERCUSSION. (Fig. 165.) 


Q. 99. For what purpose are percussion tubes used ? 

A. Forthe rapid discharge of pieces of ordnance, they are chief- 
ly used on board ships of war, where priming powder is inconve- 
nient, and in rough weather uncertain. 

Q. 100. How are percussion tubes ignited ? 

A. By means ofa hammer fixed near the vent field of a gun ; 
the hammer is pulled down with a lanyard by No. 5. 

Q. 101. Of what are they composed? 

A. One large quill filled with mealed powder, and a smaller one 
filled with detonating composition. 

Q. 102. How are the quills for percussion tubes prepared ? 

A, The quills are firat scraped, and have their feather ends cut 
off, the large quills have their lower ends cut off, leaving clear barrels 
of 2% inches in length, they are then gauged by a diameter gauge 
of ys of an inch, the lower ends of the small quills are not cut off, 
they have clear barrels 1 inch in length and pass through a gauge 
of 7s of an inch in diameter ; in both quills the pith is to be entirely 
removed from the inside. 

Q. 103. How are they filled? 

A. The large quills are filled with mealed powder diced with 
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spirits of wine, the larger end of the quill is pressed into the paste 
and as much of the latter as may be taken up is forced to the low- 
er end by a brass drift, this is continued until the quill is com- 
pletely filled, the small quills are then filled in the same manner 
with a composition of chlorate of potass, and antimony in equal 
proportions, moistened with spirits of wine ; the quills after being 
filled are pierced with a tapering piercer up the centre of the com- 
position, the small ones two-thirds of their length, the larger ones 
through their whole length : they are then left to dry. 


Q. 104. How are the quills put together ? 


A. A hole of sufficient size to admit the small quill is bored in 
the large one, about half an inch from the top, in a turning lathe: 
the mealed powder above this hole is removed and the tube is 
again pierced to ascertain if the vent is clear, in this hole the 
small quill (having been cut obliquely at the top) is introduced, 
care being taken that the side which has been obliquely cut is 
placed downwards, so as to unite the composition in both quills. 


Q. 105. How are the quill tubes secured ? 


A, Two half hitches and one turn of fine hemp thread rubbed 
well with beo’s wax are put diagonally round the junction of the 
two quills; the small tube being thus secured, the top of the large 
one is refilled with mealed powder and spirits of wine; and when 
dry, the head of the tube to about 7s of an inch below the small 
one is next dipped in dammer consisting of resin 12 parts, bees’ 
wax 1. When this is dry, the tube is again tubed in varnish 
composed of gum sandarach 4 an ounce, shell-lac in powder 2 oz. 
vermilion 1 oz. and spirits of wine, 13 oz. by weight. 


Q. 106. How are they packed for service ? 


A. In small wooden boxes for land, and in tin boxes for sea ser- 
vice; each box containing 50 tubes. 
Q. 107. What implements are required ? 


A, Dammer Cup (fig, 37.) Hand Lathe (fig. 94.) 

Drifts (fig. 45.) Pricker (fig. 128.) 

Drill Bow (fig 13.) Penknife (fig. 89.) 

Drill (fig 47.) Round File (fig. 51.) 

Gauge (fig. 77.) Small Iron Furnace (fig. 68.) 


Glazed Earthenware Cup (fig. 38.) 


Rd . 


LIGHTS BLUE. 


q. 108. Describe a blue light ? - 

A. Blue lights are earthen or wooden pans from 5 to 7 inches 
in diameter, and 1} to 2 inches deep, filled with a composition, 
(answer 46,) that gives a brilliant light when burning. 


Q. 109. What is their use ? 
A. For making night signals. 


Q. 110. How are they made ? 

4, The composition (answer 46) being placed in a large copper 
pan, the cup is taken in one hand, and piled with the other; the 
composition is filled up in the shape of a cone, and smoothed with 
a board. 


Q. 111. Hew are they primed and finished ? 

A. A little mealed powder is dredged over the top, two strands 
of quick match (answer 96) laid across the point, and a circular 
piece of country cartridge paper, having its edges fringed and 
pasted, put over the whole, the ends are folded underneath the 
cup, over this is pasted a covering of portfire paper, which is alse 
pasted under the cup, when dry the blue light is ready for use. 


@- 112. What precautions are necessary when used ? 

A. To expose the priming by laying open the paper at the 
point, and when fired from a gibbet, or other safe place, care must 
be taken that the burning composition does not fall on any thing 
which is liable to take fire. 


Q. 113. What is their time of burning ? 
A. From 1 to 2 minutes. 
Q. 114. What is their weight ? 


A. From 1} te 2}ibs. when complete ; the small ones have Its. 
the large ones 2 ibs. composition. 


Q. 115. Name the implements used in preparing them ? 


«4, Pans Copper, (fig. 114) Paste Tub, (fig. 164) 
Box Dredging, (fig. 16) Scissors, (fig. 141) 
Brush, (fig. 24) Smoothing Board, (fig. 12) | 


Gibbet for burning on, (fig. 78) Table, (fig. 163.) 
Knife, (fig. 88) 
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FUZES, (Fig. 69.) 


Q. 116. What is a fuze ? 

4. A wooden tube decreasing in size from the head downward, 
with a cylindrical cavity down the centre from the larger end, to 
within about half an inch from the smaller one ; the head (or larg- 
er end) is made in the shape of a bowl, and is called the cup. 


Q. 117. Of what diameters are the cavities in fuzes ? 

4. 13, 10 and 8 inch common, and 8 inch spherical case have a 
cavity of -4 of an inch, the 53 and 43 inch common and 5} inch 
spherical case -25 of an inch in diameter. 

Q. 118. How are fuzes graduated ? 

A. When of the proper size and while in the lathe, the exte- 
rior is marked in divisions #5 of an inch apart ; commencing from 
the bottom of the cup to the end of the cavity, by means of an in- 
strument called a fuze graduator; the circular division at each 
inch being deeper and broader than the rest, is filled with black 
wax to show the inches more readily ; the fuze is then taken out, 
the small end placed in a chuck, bored with an auger, and the cup 
formed with the cup former. 

Q. 119. Which material is better adapted for fuzes, wood or 
metal ? 

A. Wood, as it can with a rasp, be reduced to any required size ; 
metal is apt to be corroded by the composition. 

Q. 120. Of what wood are they made? 

4. Generally of Beech; but many have been driven at the Ar- 
tillery Depdt, made of country woods named Congo, Mookerty, and 
Cudagooda; consequent on a scarcity of Beech, but these woods 
have been found not to answer for fuzes. 

Q. 121. Why is the bottom of a fuze left solid ? 

A. That the composition may not be exposed to the atmosphere 
and that there may be a hard substance to drive against, so as to 
have the composition of a firm consistency. 

Q. 122. What is the use of a fuze P 

A. To communicate fire to the powder in shells by means of the 
composition, with which the cavity in the fuze is filled, and being 
made to burn to time, the explosion is insured at any desired mo- 
ment. 
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Q. 123. How is the composition in the fuze ignited ? 

4. By means of the flame at the explosion of the charge when 
the piece is fired. 

Q. 124. What is the use of blind fuses and their composition P 

4. For night firing, they consist of 

Mealed powder, ozs. 164 
Wood ashes, » OF 
and burn about 12 seconds to the inch. 

Q. 125. How are fuzes driven ? 

A, They are first firmly fixed in a block which will contain nme, 
and a ladle full of composition put into each, the drift is plac- 
ed in the fuze upon the composition, and the regulated number 
of blows with a mallet, according to the size of the fuze is given 
to it, at the same time the drift is turned between the finger and 
thumb of the left hand: this process is continued until the com- 
position reaches to within rs of an inch from the top of the cavity, 
when two strands of quick match are placed across in the cup, and 
secured by 2 blows with the mallet and drift 4 a ladle of composi- 
tion is then driven over them, which should be sufficiently firm to 
sustain the weight of the fuze, when suspended by the quick match. 

Q. 126. How are the number of blows regulated ? 


A. For 13, 10 and 8 inch common, and 8 inch S. C. 20 blows te 
each ladle full 

For 5} and 42 common, and 53S. C. 15 do. do. do. 

For Hand grenades 12 do. do. do. 

Q. 127. How is their regularity of burning ensured ? 

A. By giving the regular number of blows in an uniform manner, 
and taking care that every ladle of composition contains the same 
quantity. 

Q. 123. Is fuze composition driven wet or dry ? 

A. Dry. 

Q. 129. Why is the drift moved after every blow ? 

A. To prevent its sticking in the composition, and to lessen the 
danger of explosion when driving, also to ensure the composition 
being equally driven. 

Q. 1380. How do you ascertain when the fuze is properly driven ? 
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4. By scratching the composition with the thumb or finger nal, 
which if well driven, will receive no impression ; neither should it 
erumble beneath the saw. 

Q. 131. How is their burning regulated ? 

4. All fuzes should burn equal lengths in equal times, and are 
made to burn one inck in five seconds. 


Q. 132. If a fuze cut to burn 35 seconds, is found to burn 17, 
to what is the defect to be attributed ? 

4. Tothe eomposition not baving been driven sufficiently hard. 

Q. 133. What is the difference between fuzes for 8. C. S. and 
those for common shells? 

A. They differ both in their lengths and priming : S. C. S. fuzes 
never exceeding 1-4 of an inch in length; eommon fuzes varying 
from 2 to & inches. 

Q. 134. How are fuzes primed and capped ? 

4, In common fuzes the quick match which is secured in the 
fuze when driving, is turned down into the cup, which is filled 
with dry mealed powder; over this a circular piece of portfire pa- 
per of the size of a cup is laid, and secured by a@ larger piece of 
pasted paper in the shape of a star, which is folded down over the 
edge of the cup. When dry, the cup is dipped in dammer, (an- 
swer 59) as far as the first eomposition mark. 

In S. C. the match is folded down in a similar manner, but the 
cup is filled with a paste of mealed powder and spirits of wine ; 
over which a piece of quick match is Isid, which is drawn across 
the cup, passing through two of the four cuts which are made in 
the edge of the cup, previous to driving; the quick match is then 
passed } round the outside, and again drawn across the other two 
cuts, on the edge of the cup ; the end of the quick match is after 
wards broken off, and the fuzes are finished in the same manner 
as common fuzes. 

Q. 135. What is the cause of the difference in their priming ? 

A. On account of the low angles at which S. C. are thrown and 
the length of the piece from which they are projected ; if the prim- 
ing in the S. C. fuzes were dry, it would fall out in sending the 
shell home, which cannot happen with common fuzes as they are 
always fired at high angles from mortars. 
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Q. 136. What articles are required in turning fuzes ? 

A. Chisels, (fig. 31) Gauge, (fig. 73) 
Cup former, (fig. 84) Lathe, (fig. 95.) 
Fuze graduator, (fig. 83) 


Q. 137. What articles are necessary in driving fuzes ? 


A. Composition box, (fig. 15) Fuze Auger, (fig. 82) 
Copper ladle, ‘(fig. 90) Knife, (fig. 88) 
Drifts of sizes, (fig. 41) Mallet, (fig. 100.) 


Q. 138. What articles are required in trying fuzes P 

4. Compasses common, (fig. 36) | Linstock match, (fig. 97) 
Fuzes saw, (fig. 137) Pendulum, (fig. 117.) 
Gunter’s scale, (fig. 138) 


Q. 139. What articles are required in capping fuzes ? 


4. Brush, (fig. 24) Cauldron, (fig. 29) 
Circular cutters, (fig. 39) Scissors, (fig. 141) 
Copper pan, (fig. 115) Smoothing board, (fig. 12) 
Paste tub, (fig. 164) Star cutters, (fig. 40.) 


CARCASSES. (Fig. 26.) 


Q. 140. What are Carcasscs ? 

A, Carcasses are shells with 3 fuze holes (13 inch have four) ; 
they are projected from mortars, howitzers and guns, and filled 
with a peculiar composition (see answer 48) which burns with great 
power and fury from 8 to 12 minutes ; the carcass shells do not 
burst, but the flame rushes out of the holes, firing every thing 
within its influence. 


Q. 141. What is their use ? 

A. They are much used in bombardments, setting fire to ship- 
ping, &c. 

Q. 142. How are they filled ? 

A. The carcass shells, after being well cleaned by scrapers, are 
placed at a convenient distance from the furnace on a tarpaulin, 
two of the priming holes in cach shell (3 in a 13 inch) are stop- 
ped with greased plugs; when the composition is sufficiently mix- 
ed (answer 49) it 1s poured into each shell by a ladle until filled ; 
after standing 24 hours, the composition becomes cool and firm. 
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Q. 143. How are they primed? 


4A. When the composition becomes firm the plugs are taken ont, 
and pieces of carcass composition are driven in to fill any cavities 
that may exist, the whole depth of the priming holes is kept free 
from composition, a hole is then made in the body of the composi- 
tion with a brass drift and mallet, into which a strand of quick 
match of the proper thickness is inserted (its knotted end in the 
composition) and secured by the mallet and drift ; after matching 
them, the holes are filled within 3 an inch of the top with fuze 
composition moistened with spirits of wine, which is driven in hard 
by a mallet and drift, the ends of the match are then folded down, 
and covered with a paste of mealed powder and spirits of wine, 
over this is placed a circular piece of portfire paper, which is se- 
cured by a circular piece of glued cloth, rather larger than the 
paper, when it is placed in the sun to dry. 

Q. 144. How are carcasses finished ? 

A. When the cloth coverings are dry, the carcasses are placed 
on a tarpaulin as close to the furnace as convenient, and when the 
dammer has become sufficiently heated, the cloth is entirely covered 


with it by means of a brush, when dry, the edge of the dammer 
is trimmed round with a knife. 


Q. 145. What precautions are necessary when used ? 

A. The dammered covering must be removed and the ends of 
the match laid well open and dredged with mealed powder, when 
loading mortars with carcasses that have no lugs, bearing leathers 
should be used and care taken, that the carcass does not turn in 
the bore; and the holes brought upon the charge. 

Q. 146. What length of time will they burn ? 

A. From 8 to 12 minutes. 

Q. 147. Can common shells be used as carcasses ? 

A. Yes, they will produce similar effects, if filled with valenci- 
ennes composition (answer 57.) 

Q. 148. Is there only one kind of carcass ? 

A. No, there are two kinds, shell and ribbed; the latter is a 
frame made of iron hoops covered with canvass and rope yarna, 
but are only used when others are not procurable. 


31 


Q. 149. W hat is the weight of carcasses empty and filled ? 
4. As shewn in the following table, viz. 


| WEIGHT. 
Natuaz. | Diameter. | Empty. Filled. 

Inches. lbs. OZ. lbs. Oz. 

13 lochisses s4adescneieuik eed 12°84 195 0} 224 0 
Sie arava tie ae a Ria hewn > eileen 9°85 4/ 108 8 

Be pcceetek: os sackets cored pda elas 7°85 48 0 51 8 
L) ane i ere ee paloa exe 5°54 15 6; 16) 
$b DS Ne BOR eae Ree eee 4°44 8 6 8 13 


Q. 150. What articles are necessary in filling and priming Car- 
casses P 
A. Brushes, (fig. 22) Mallets, (fig.100) 
Cauldron, (fig. 29) Ladle Iron, (fig. 91) 
Drifts wooden, (fig.46) Pans Copper, (figs.114 and 115) 
Drifts brass, (fig.173) Plugs, (fig. 123) 
Gunnies, | Spatula, (fig. 155.) 
Knives, (fig. 88) 


FIRE BALLS. 


Q. 151. What are fire balls ? 

4. They are hollow globes or balls of paper (answer 13) hay- 
ing three holes in them, as in carcasses, they are much lighter 
than shells as shewn in the following Table. 


DIaMETER. Weicur. 
NATURE. Interior. | Exterior.) Empty. | Filled. 


Inches. | Inches. | lbs.| uz. 


JD Cio eee en ee 9-60 12-80 | 18] oO} 38 
ge steak canis: weeidie aaeticdict 7:00 9-80 7} Oo; 19 
io: ee meen Ree ataatentan 5°60 7°80 4) 0 
sh. eainataee Ce uG ae Weieaees 4°04 5:54 8 
a ee ee 3-20 440] Of 9 


Q. 152. What is their principal use ? 
A. For discovering working parties on dark nights, and in In- 
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dia to sct fire to buildings with thatched roofs ; but the case being 
made of paper they cannot be used for this purpose upon terrac- 
ed or arched roofs. 


Q. 153. What articles are used in filling them ? 
A. Brushes, (figs. 23and 24) Knives, (fig. 88) 
Cauldron, (fig. 29) Plugs, (fig. 123) 
Copper Measures, (fig.104) Scissors, (fig. 141) 
Copper Pans, (figs.114 and Spatula, (fig. 155) 
115.) Wooden Mallets, (fig. 100) 
Drifts wooden, (fig. 46) Ladles, (fig. 91) 
Drifts brass, (do. 173) | Compasses common, (fig. 36.) 
, Gunnies, 

Q. 154. How are fire balls filled ? 

4. When the composition is sufficiently mixed and fluid (an- 
swer 51) the fire balls being placed conveniently for being filled by 
pouring in the composition while hot, or when cool by putting in 
pieces with the hand; in the latter case, the composition should 
be well driven with a 2 tb. mallet and wooden drifts, previously to 
the cases being filled, two of the holes are stopped with wooden 
plugs greased, to prevent the composition adhering to them. 


Q. 155. How are the balls primed ? 

A. When the composition has become cool, (which requires 24 
hours) the plugs are taken out, one at a time, and fire ball com- 
position is driven in hard to fill any cavities that may exist, then s 
hole is made in the body of the composition in each priming hole, 
into which a thick strand of quick match is inserted and secured; 
the holes are filled until within a } of an inch of the top with fuze 
composition damped with spirits of wine, the match is then fold- 
ed down and covered with mealed powder and spirits of wine made 
into a paste; over this a circular piece of portfire paper is placed, 
covered by a circular piece of pasted cloth rather larger than the 
paper, they are then placed on grummets in the sun to dry. 

Q. 156. How are they finished ? 

A, Europe cartridge paper cut into narrow strips and pasted 
is carefully put on the ball, leaving the cloth which covers the 
priming holes bare ; when dry they are painted with 2 or 3 coats 
of red lead ground up with glue water, a circle is described on 
each priming hole with a pair of gunncr’s compasses which are 
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painted with lamp black and glue water ; the balls are then mark- 
ed with the month and year when filled (fig. 4.) 


Q. 157. When used, what precautions are necessary ? 

A. That the cloth covering be removed, the ends of the match 
exposed, and dredged as with common shells, and when fired from 
mortars, bearing leathers to be used to prevent the priming holes 
turning towards the charge. 

Q. 158. What time will they burn ? 

A. From 10 to 15 minutes. 


SMOKE BALLS. 


4). 159. How are smoke balls filled ? 

A. The composition (answer 53) having become cool, it is gra- 
dually put into the case, and driven firm by a mallet and drift; 
when the case is one quarter filled, one proportion of the following 
dry composition is introduced, a second proportion when half filled, 
and a third when three quarters filled 


Sulphur,...............044 1 oz. 
Sea Coal,........... 2.0... 1 oz. 


When the last portion of the dry composition has been driven, the 
case is filled with the former composition. 

Q. 160. How are they primed ? 

A. A hole is made in the body of the composition, into which a 
strand of quick-match is inserted and secured, fuze composition 
moistened with spirits of wine is driven in the priming hole until 
within } of an inch of the top, the match is folded down and cov- 
ered with a paste of mealed powder and spirits of wine, over this 
is placed a circular bit of portfire paper covered by a circular piece 
of pasted cloth rather larger than the paper, it is then placed in 
the sun to dry. 


Q. 161. How are they finished ? 

A. By being covered with narrow strips of Europe cartridge 
paper pasted, when dry, painted with 2 or 3 coats of lamp black 
and gloe water, the priming hole is afterwards painted with red 
lead and glue water, and the ball marked with the month and 
year when made. 

Q. 162. For what use are smoke balls intended ? 


A. Smoke balls are fired from mortars, and occasionally from 
E 
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howitzers to suffocate mining parties, or to prevent them continu- 
ing their work, also to conceal manceuvres, &c. from an enemy. 


VALENCIENNES STARS. 


Q. 163. What is the use of Valenciennes Stars? 

A. To spread fire from shella when prepared to fire buildings, 
magazines, &c. 

Q. 164. How are they driven ? 

A. The composition having been properly mixed (answer 58) 
it is driven with hollow wooden drifts in spindle moulds, each 
proportion or star receiving 15 blows with the mallet. After each 
proportion of composition a copper circle (having a hole in the cen- 
tre to admit the spindle) is put in and a second star driven over 
it, and so on until the mould is filled, each star being divided by 
@ copper circle. 

Q. 165. How are the stars of composition primed and finished ? 

A, The Stars being thoroughly dry, are wrapped with Europe 
portfire paper twice round the circumference and pasted down ; 
they are primed with fuze composition and quick-match in the usu- 
al way, each ladleful of the charge, receiving the same number of 
blows as if driving a fuze, they are then painted with red paint, 
and when dry the top of each is dipped in a composition of meal- 
ed powder mixed with spirits of wine. 

When the stars are taken out, the mould must be cleaned with 
oil and oakum, as also the copper circles, previous to being used. 
If this precaution is omitted the composition is apt to adhere to 
the mould and is very difficult to be removed. 

Q. 166. What implements and materials are required for driving 
and finishing them ? 

A. Wooden moulds of sizes with spindles (fig. 110): hollow 
wooden drifts of sizes (fig. 42) ; knives (fig. 88); scissors (fig. 
141); scales and weights, (fig. 140); copper circles of sizes; 
mallets (fig. 100); copper pan (fig. 115); fuze composition box 
(fig. 15). 

Q. 167. What weight of prepared composition is put into each 
nature of shell ? 

A. 13 Inch fbs. 23 10 Inch hs. 33 

8 » » #F Sto» » ts 
43 ,, » + 
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Q. 168. What is the length of each kind of star when driven P 


A. Os DDO IC oakeseisesaerds seteawesees 2°6 Inches. 
BOs cod: so oetctecaiauuteeesnenses 2° “. 
es Aeeaatece sda sateeanee ears 5 ly 
De. peniusswt nce toteeseaeseteds l: ” 
4% ,, 75 oy 


SHELLS CONNON. (Fig. 147.) 


Q. 169. What is a shell ? 

A. A hollow iron ball made sufficiently strong as not to be 
destroyed by the explosion of the charge of the piece from which 
it is thrown, with a hole to receive the fuze. 


Q. 170. How are shells examined ? 

A. They are gauged by the H and L gauge, such as pass 
through the L or low gauge are unserviceable, they are also ex- 
amined as to their dimensions and weight, the inside is well scrap- 
ed, and the iron pin at the bottom of the inside driven down or 
broken off, the rust and dirt being removed by rolling the shell 
fuze hole downwards, and afterwards giving a few blasts with a 
pair of bellows; they are then hammered to remove scales and 
discover flaws ; they are to be examined round the sides and at the 
bottom, to ascertain that they are concentric and of the proper 
thickness, a file is to be used to try if the metal is soft; anda 
hammer, to observe if by their ringing tone any fractures are in 
them ; an empty fuze (having the end cut off) is then driven into 
the fuze hole, and the shell suspended in a tub of water in such 
manner as to be covered by the latter, care being taken that it 
does not run into the fuze, in this situation, the mouth of a pair 
of double blast bellows is inserted in the cup of the fuze, and 
several strong puffs given ; if no bubbles rise in the water, the 
shell is concluded to be serviceable. 

Q. 171. What depth of hole or flaw is sufficient to condemn a 
shell ? 

A. Any exceeding } of an inch in large shells. 

Q. 172. How are shells prepared for practice ? 

A. Dry sand equal in weight to the bursting powder is put in- 
to the shell, and the fuze is set with a small starting bag, filled 
with a fixed quantity of gunpowder (answer 172) the starting of 
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which shows whether the fuzes have been correctly or incorrectly 
cut, and where the shell would have burst had it been’prepared as 
a live shell, viz., with the regulated quantity of bursting powder. 


Q. 173. What quantity of powder is allowed for starting fuzes > 

A. For the 13 inch shells, 4 oz,, 10 inch, 3 oz., 8 inch, 24 oz. 
54 inch, 13 0z., and 4% inch, 1 oz. 

Q. 174. How are they prepared for service ? 

A. The shells have the proper quantity of bursting powder, 
(answer 174) poured loosely into them. through a funnel, and 
when required to fire buildings, &c. combustible matter is added, 
such as valenciennes stars, pieces of portfire, carcass and fire ball 
composition. 


Q. 175. What quantity of powder is allowed for bursting shells 
on service ? 

A, For the 13 inch, 6 lbs. 12 0z.; 10 inch, 2 lbs. 10 oz.; 8 
inch, 1 lb. 14 oz. ; 54 inch, 10 oz. ; 4% inch, 6 oz. 

Q. 176. On what occasions is it desirable to reduce the quan- 
tity of bursting powder for live shells ? 

A. When they are used at ranges within 600 yards, it is ne- 
cessary to reduce it by 3, to prevent splinters flying into bat- 
tery and injuring the men. 

Q. 177. How are the fuzes prepared ? 

A. Ifthe fuzes be not graduated, the required length must be 
taken with a pair of compasses from the line of inches and tenths 
on the Gunter'’s scale, and then applied to the fuze, counting from 
the upper ring under the cup, where the compositions begins; but 
if the fuzes be graduated (answer 118) the number of divisions ac- 
cording to the number of seconds is counted on the fuze for the 
length; the fuze must then be carefully sawn straight across, 
tried in the fuze hole of the shell, and if too large, rounded off 
with a fuze rasp; if too small, alittle fine oakum should be wrap- 
ped round them, or they should be reserved for shells having small- 
er fuze holes. 

Q. 178. How are fuzes set ? 

A. A fuze thus prepared is then placed in the fuze hole, the 
setter (with a little oakum in its cavity) is placed on the fuze, and 
several smart blows given it with the driver, the setter being mov- 
ed after each blow; not more than the cup should be left above 
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the surface of the shell, as the greater the length of fuze above it, 
the more exposed it will be to the action of the air, and render 
the shell more liable to deviate from its direction, and the fuze to 
injury in passing from the piece ; this is of less consequence with 
mortars than with howitzers and guns. 

Q. 179. What is the next operation after setting the fuze ? 

A. After the fuze is fixed a little kitt (answer 63) should be 
placed round it to fill up any crevices that may exist between the 
fuze and metal of the shell, and so guard against accidents, the 
range is afterwards marked on the shells with chalk or paint. 

Q. 180. What are the diameters and weights of the common 
shells ? 

A, They are as follows : 


DIAMETER. WEIGHT. 
. Fuzeholes 
Naturg. E ele Empty. | Filled. 
a/ s/| 6/38/58 
a ae 
ins. } ins. | ins ca ins bs oz. |lbs.| oz 
13 Inchesssscs ossses- 2112-88 12 80 11-851 1-7) 196l ol 20s} 0 
10 4g vere eeeewess+--] 16] 9°68 | 9:80 11:6 {| 3-5) 871 of of O 
Be ie, Meahadeiecs atic cots 13) 7-95 | 7°85 | 1-2 | Al} 44] 0} du; 0 
) sep lets 8°5 | 5°639) 5-584) -78! 8} 15] 0} le} 9 
C| ene eens “7 | 4476) 4:432) -77; -7] 7h BB | 
Q. . What implements are necessary for examining shells 
and preparing fuzes ? 
A, Bellows, (fig. 8). Hammmer, (fig. 80). 
Bucket, (fig. 25). Hooks, Cant, (fig. 81). 
Compasses, Common, Rasp, (fig. 131). 
(fig. 36). Saw, (fig. 137). 
Compasses Calibre, Scraper, (fig. 142). 
(figs. 33 and 34). Setter, (fig. 49). 
Driver, (fig. 49). Table, (fig. 163). 
Gauge, (fig. 76). Vice, Bench, (fig. 168). 


Gunter’s Scale, (fig. 138). 


Q. 182. Why are common shells cast thicker than the shells 
. for spherical case shot ? 
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A, Shells are required to penetrate the roofs of buildings, mag- 
azines, &c. which object could not be effected with shells of lesa 
weight. 


Q. 183. When using common shells from 24 and 12 Pdr. How- 
itzers, what fuzes are used P 
A. 5} inch spherical case. 


SPHERICAL CASE SHOT. (Fig. 152). 


Q. 184. What do you call spherical case shot ? 

4. They differ from common shells by being thinner, and fill- 
ed with musket balls, with a small charge of powder (answer 189), it 
is made to explode at any required distance, by means of a fuze 
(answer 122) in the same manner as a common shell, when the smal 
leaden balls and the splinters of the shell proceed and complete 
the curve in which the shell was proceeding at the time of ita ex- 
plosion ; the old spherical case shell has a neck projecting inwards 
from the fuze hole, to ensure the fuze being securely set, those 
now sent from England have an increase in thickness of metal im- 
mediately round the fuze ‘holes, answering the purpose of the neck 
in the old shot. 


@. 185. How are they examined ? 
A. In the same manner as common shells (answer 169). 


@. 186. How are spherical case prepared for service ? 

4. After being examined and found serviceable, they are filled 
with leaden balls ; when about half filled, a stick of strong hsrd 
wood from 10 to 15 inches long, turned so as nearly to fill the 
fuze hole, is applied to pack them tight, putting in a few balls and 
the stick alternately, until the shell is well filled; care being 
taken that the fuze hole is kept clear. The bursting powder 1s 
then poured through a funnel into the shell, shaking it until the 
powder is all admitted. 


Q. 187. How are S. C. fuzes prepared P 

A. They are always cut one inch in length, unless more con- 
position is required; when less than one inch is wanted, the 
scale of the fuze auger is set to the number of tenths required, 
and the surplus composition bored out. As the auger may get 
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shorter by use, the surest method of setting it, is, by placing the 
end of the auger or bit against the edge of a table, the felloe of a 
wheel or any other level surface, holding, the brace in the left 
hand with its bond upwards ; the slide with scale attached is then 
pushed against the table, and secured with the screw; the in- 
dex on the lower slide is placed at figure 10, and made fast, 
the upper slide is then placed at any number of tenths required ; 
say, if for 6 tenths, the scale is pushed down until the bevelled 
edge of the index cuts the figure 6, and is made fast ; there will 
then be 4 tenths of the auger, above the upper slide. 


In boring out the composition, care must be taken (particularly 
if only 2 or 3 tenths of fuze are required) that the fuze auger is 
not pressed so hard as to displace the composition to be left in 
the fuze. 


-Q. 188. How are spherical case fuzes set ? 

A. The fuze having been prepared in the manner described in 
the preceding answer, 2 strands of quick-match, each 2 inches long, 
are placed in the fuze hole of the shot, the fuze is then firmly set 
with a driver and setter, leaving only the cup of the fuze above 
the surface of the shell. 


Q. 189. Are there any precautions necessary in setting fuzes ? 

A. Yes,—that a little oakum is placed in the cavity of the set- 
ter, and that the setter be moved after each blow, to prevent the 
cup of the fuze from being split. 

Q. 190. What is the regulated number of musket balls, and 
quantity of bursting powder for spherical case ? 


A. For the 8 Inch 377 Balls. 15 oz. Powder. 


- 32 Pdr. 176 ,, 7 3; 
39 24 99 ] 30 99 6 99 
73 18 99 90 99 5 99 
” 12 ,, 63 Cs, 43 > 
bb] 9 99 4 l bh 33 99 
99 6 ” 27 99 2% 9 
‘5 3, ll, 1} 3 


Q. 191. What are the weights and thickness of spherical cage 
shot ? 
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A, They are as shown in the following table. 


WEIGnT. 


NatTurg, 


Q. 192. What is the use and effect of spherical case shot ? 

A, They are generally used against bodies of Cavalry and In- 
fantry with the.same effect as canister, but at much longer ranges. 

Q. 193. What articles are required for preparing spherical case 
shot ? 


A. Augur Fuze, (fig. 2). Compasses Calibre, (figs. 
Basket Rattan, (fig. 7). 34, 35). 
Bellows Laby. (fig. 8). Driver and Setter, (fig. 49). 
Bucket, (fig. 25). Funnel, (fig. 65). 
Fuze Table, (fig. 161). Scraper, (fig. 142). 
Guages, (fig. 76). Vice Bench, (fig. 168). 


Packing Stick, (fig. 160). Vice Wooden Fuze, (fig. 170). 
Saw (fig. 137). | 


CANISTER SHOT. 


Q. 194. Of what is the case for canister shot made ? 

A, It is made of tin, and is equal to the diameter of round shot. 

Q. 195. How is the case made ? 

A. The tin is cut by a pair of shears to the length required, 
(see table) and beat round by a wooden mallet on a former of the 
proper diameter, the edges are then turned over to form a lapping 
joint, which is beaten together by a wooden mallet and soldered; 
one end of the case is then turned in to about one-tenth of an inch 
in depth, the top (a circular piece of tin with two holes cut in it, in 
which is fixed a loop of log line,) is introduced, and securely sol- 
dered to the edge turned inward, 
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Q. 196. How are the bottoms prepared ? 


A. That part of the bottom which is of wood is prepared by a 
turner, of the size laid down in the following table ; the iron plates 
are prepared by smiths, of the required size, then countersunk in 
the wooden bottom, and secured by an iron bolt passed through 
them and rivetted. 


Q. 197. How is the case filled ?- 


A. A layer of oakum is placed inside the case on the top, the 
regulated number of iron balls of the required size are then intro- 
duced, the case is shaken that the balls may pack closely ; a layer 
of oakum is put upon the balls, and the bottom placed in, which 
is gradually forced into the case to the required depth by a screw- 
press, when it is made secure by a few tacks being driven into it 
through the case. 


Q. 198. What are the dimensions and weight of materials for 
canister P 


A, As shown.in the following table :— 


WoopgsN IRon IRon 
BaLte: ae Borrom. PLate. Bott. “a 
ae a 
7 
4 an 
E : 
3 |2 ra 
\2 Sl, ek & Ver ue eel el. 2 
NATURE. ja izl a || 2 18) 3 lg} 2 leislal 2 
gi e]/e | 2 ie! 2 fl Peis 2] 2 
gy oot “=~ om . (o) 
fe) 3 |a| = |G) & e) = Alas] e& 
; | s Slel al [Slaie| (els} a] : 
Be | jee) 2 jeg ie] (gigi s js E 
: 2 9 jel/s/#| Spe sl/R/Y wis5iei ye] e S 
£iél2|8 [Sisal] sisi6ia isisisia)8] 5 
¥ a al 5|7-55 | 1] 7] 0|6 alte} of @ 1a} al ols 3 0 
* e , 39 8° : : * 7 : 
Se 7 8: 517-55 | 1] 7] 0,5: | 4tl2] 0/5] 1 4) O]5: ]- 3 0 
8 Inch. ......| 45/161 8 [7-95 | 1) 5] 0/5: | 5 6] 8!=/ 1) 7 0,5- | 3 0 
8 = eos 90 & 7-96 1 0 4 5 Ar ; Pes 2 is 114 ‘ 
32 der,...., 132} 4]10- | 6-207] 1] 5)11/2-] 1 1@ | O/13/10)2- |- 
24 pee "") gal 4f g- $5-639] 1) Olig.2 | 1) 6) 01S; Ojn| 6) 2° |- 3 0 
18 oy cee] 78] 4} B75] 5124] O15 0| 2: 1} 4{ 0) &] Of 8} O/2° |- 3 0 
13 yy wee | 30) 4] 7°25 | 4-476] 0110;10, 2° 0/1212 21 oO} 5llzj2- 1+ 3 0 
9 *Gun,| 40; 4] 6: 444-1 | 0} 8) 4)1-2| 0) 6 6 5) 0, 4) 8) 1°2'-25 0 
6 oe et 25) 4| 5.75|3°568| 0] 6, 01-2] O| 314.5] O| 3) 8) 1-2) -25 0 
3 aah 12) 41 4° 5|2-833] 0 312 1 Of 2) Sig 0 1 A [25 0 
10 In. Ir. Howr.| 160 9- 5/988 | 2} 5) 8 6- hie @| 2:6 aS: 0 
8 ve ee ee] 188] 4] 8° [7-95 | 1) 5 5.15 ‘ s\s : He per v 
24 Pdr. Brass,..| 60 5 45-584) O10; 9 1- &/ 011! B 2: 
j}3 iar eae 37 5: [4-432] 0 7) 8 1-8) 0/10) 8! 0| 6 BPs) 0 
‘ ee = 


— 
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‘Q. 199. Does Canister for sea service differ from that for land 
service ? 

A. Yes,—Canister made for the 56 Pdrs. and 8 inch guns for 
sea service contain 16.0z., and for land service, 8 oz. balls. 


Q. 200. Do the bottoms of Canister for howitzers differ from 
‘those for guns ? 


A. Yes,—those for 10 and 8:inch howitzers are -65,and for 24 and 
12 Pdrs. 1-inch less in diameter at one end than at the other, which 
ds not requisite in Oanister shot for ordnance without chambers. 


Q. 201. How much of the bottom is inserted in the case ? 

A, In Canister for 10 and 8 inch howitzers 1 inch only, for 24 
-and 12 Pdrs. 1:15 inches, and for guns half the thickness is in- 
-serted. : 

Q. 202. How is Canister shot finished ? 

A. The case and top receive two coats of red lead ground with 
‘glue water, when dry, the bottom is painted black with lamp 
black and glue water, and the Oanister placed again in the sun te 
-dry ; after:the bottom has become dry, the case is marked with black 
paint, with the calibre of the piece it is intended for, the number 
and size of iron balls, its total weight, and the month and year in 
which made, they are then gauged in the usual manner. 


Q. 203. If Canister shot are not procurable, what are good 
substitutes ? 


4. Ona former, from } to 3? ofan inch less in diameter than 
the shot, roll a case of portfire paper, until its exterior diameter, 
1s equal to that of the shot; and its length 2 diameters and 3 
inches, fit in a wooden bottom 2 inches thick securing it with - 
tacks, and when dry, fill the case with musket or other balls, fit- 
ting a top of 1 inch thick over them, which is also secured with 
tacks, er a bamboo equal in diameter, with the shot so cut, that 
one end may be closed with one of its joints, and filled with balls 
putting in a wooden bottom of 14 or 2 inches thick, over them, 
and securing it with tacks. 


Q. 204. What articles are used in making Canister shot ? 
A. Formers Wooden, (fig. 175.) Hammer Claw, (fig. 176.) 
Mallet, (fig. 101.) Gauges Shot, (fig. 76.) 


Press, (fig. 126.) Beak Iron, (fig- 89.) 
Shears, (fig. 146.) 
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CARTRIDGES SHALL ARMS. 


Q. 205. Of what paper are ball cartridges made ? 

“4. They are made of Europe whited brown. 

@. 206. How many ball cartridges will a sheet of Europe car- 
tridge paper make ? 

A. Each sheet of paper measures 22 inches by 17 and will cut 
16 papers for percussion, musket or fuzil ball cartridges. 

Q. 207. How are cases for musket and fuzil ball cartridges. 
made? . 

4. A sheet of paper folded is laid upon the table, the folded 
edge is doubled over 1 inch and cut off, which gives a slip 2 inches 
wide ; the paper is then folded bringing the ends even, it is again 
folded bringing the outer edges together, leaving the sheet form- 
ed into eight equal parts, two opposite corners are then brought 
together which gives 16 papers. 

Q. 208. How are ball cartridges made ? 

A. In making ball cartridges the former is laid on the paper, 
the hollow end next the longest side but 1 inch from it ; one turn 
js taken round the former with the paper, its hollow end is then. 
covered with the paper, upon which place the ball: it is then roll- 
ed up and kept tight, taken up by the left hand, and the ball se- 
cured by a clove hitch of Europe twine: the paper below the hitch. 
is trimmed with a pair of laboratory scissors but not too close ;. 
a tap is then given it with a mallet to spread the tufted end of 
the paper and secure the hitch: the case is then ready for filling. 

Q. 209. How are the cases filled ? 

A. They are placed upright on their closed ends in a box, a 
copper funnel is held in the mouth of the case, and the powder 
poured into them by a small copper measure made to hold exact- 
ly the quantity required, by this method cartridges are filled with 
great expedition and correctness as to quantity. 

Q. 210. How are ball cartridges folded ? 

4. Previous to folding, the ends of the box containing the car- 
tridges should alternately be allowed to fall two or three times on 
the table that the powder may pack closely, a cartridge is then 
taken from the box between the forefinger and thumb of the right 
hand, the paper above the powder is made flat and brought to 
form a right angle with that part containing the powder, it is then 
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folded on each side, one fold covering the other and turned down 
close to the cartridge, the folds being undermost. 


Q. 211. How are Ball Cartridges bundled ? 

A. Two forms of paper are requisite, viz., the wrapper and the 
slip, 3 cartridges are laid in the left hand, placing the ball of one 
cartridge opposite the folded end of another ; 4 more are laid up- 
on these, then 3 more on them, placing the balls alternately as in 
the first 3; one end of the slip is laid between the left thumb and 
the cartridges, and then folded round the whole, and secured by 
country twine passed twice round at each end immediately under 
the balls and tied with a reef knot, the bundle is then placed on 
the wrapper which is neatly folded round it and secured with 
country twine passing over each end, crossed in the centre and tied 
with a reef knot on the side, the wrapper is stamped with the 
nature of the cartridges, the charge, and nature and year of ma- 
nufacture of powder. 

Q. 212. How many wrappers, or slips will a sheet of paper 
make P 

4, One sheet of paper will cut— 

‘Wrappers, Musket or Fuzil,- - ~~ - 8 
Slips, ” ” ” = ™ - 12 
the slips cut off in making cartridges, are to be used in bundling. 

Q. 2138. How are balls cast ? 

t. The lead is put into an iron pot, with half a measure of 
cocoanut oil per 100 fhs., and when melted, if any scum should ap- 
pear, it is taken off with an iron dipping ladle, the lead should 
not be made too hot, but sufficiently fluid to run freely, otherwise 
the balls will not be cast solid : the metal is taken out with a ladle 
and poured into a mould where it remains about half a minute, the 
balls are then taken out and the gules or projecting part cut off 
with a cutting instrument. : 

Q. 214. What are the weights of balls for small arms ? 

A. For Percussion Musket or Fuzil, 14} weigh 1 tb. 

- Rifle, - - 123 4, 1 
‘5 Pistol and Carbine, 14} ,, 1 ,, 
1624 Musket balls weigh 1 cwt. 

Q@. 215. How are ball cartridges packed for Field service ? 

A. In boxes containing 850 musket each, in the Field they are 
slung over Bullocks the same as powder barrels; the boxes are 
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covered with wax cloth and gunny, and marked with the nature 
and number of rounds of ammunition. 


Q. 216. How are they packed for dispatch by sea ? 


A. Each bundle of cartridges is wrapped in wax cloth, secured 
by country twine, and packed in ammunition boxes and barrels ; the 
barrels and boxes are then covered with wax cloth and guony and 
painted with the nature and number of rounds in each. Barrels 
with copper linings should be used for packing ammunition for 
dispatch by sea, if available. 


Q. 217. What are the charges for Ball cartridges ? 


A. Nature. Percussion. Flint Lock. 
Musket, Drams 4} 6 
Fuzil, 99 4} 5 
Carbine and Pistol, __,, 23 3 
Rifle, 2} 0 


Q. 218. Of what paper are blank cartridges made ? 


A. They are made of country blue, in order to avoid mistakes 
in serving out ammunition. 


Q. 219. How many blank cartridges will a sheet of country 
paper make? 

A. Each sheet measures 19 x 13 inches, and will cut into 16 
papers for Percussion Musket or fuzil blank cartridges ? 


Q. 220. How is the case made for Percussion Musket or Fuzil 
blank cartridges ? 


A. Open a sheet of paper and cut off a slip 13 inches by 13 
from one end of the sheet, fold the 173.inch side into 4 equal parts, 
then bring the 2 ends together ; and join two opposite corners, 
will give 16 papers. 

@. 221. How are blank cartridges made ? 

4, The former is laid upon the paper with its hollow end next 
the longest side and } of an inch from the edge, one turn is taken 


round the former with the paper, and one thickness of it turned 
over the end of the former; it is then rolled up and the project- 
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ing part turned in on the former at 4 different times the last turn 
of the paper having a twist given it : this end is placed upon the 
table and a few smart taps given to the former by a mallet. the 
former is then slightly withdrawn and the bottom of the case 
gently pressed by the thumb into the hollow end, and the former 
taken out. 


Q. 222. How are blank cartridges filled ? 

A. They are placed upright in a box and the powder pour- 
ed in them by a copper measure made to contain the regulated 
charge. 


Q. 223. How are they folded ? 


A. Exactly in the same manner as ball cartridges, (see an- 
swer 209). 


Q. 224. How are they bundled ? 

A. Inthe same manner as ball cartridges, except that slips 
only are used secured by a strand of country twine twice round the 
centre tied by a reef-knot ; blank cartridges are generally made 
up by corps. 

Q. 225. What is the charge for blank cartridges ? 

A. Itis 3} drams for all small arms. 


Q. 226. What articles are required in preparing balland blank 
cartridges ? 

A. Barrel ammunition (fig. 5) ; Box ammunition (fig. 14); 
Box for filling (fig. 17) ; Former (fig. 56) ; Knife (fig. 88) ; Mes- 
sure for filling (fig. 174) Mallet (fig- 99); Scissors (fig. 141); Ts- 
ble (fig. 163) ; Funnel (fig. 65). 


CARTRIDGES, ORDNANCE. 


Q. 227. How are ordnance cartridges made ? 

A. They are so cut as to fit the bore of the gun or the cham- 
ber of the howitzer, their shape is given by a flat wooden former, 
14 the diameter of the bore or chamber; the end that forms the 
bottom of the cartridge, is divided into two points by which the 
bottom is in four parts, and when sewn together forms a hem 


spherical bottom. 
In making them, the serge or cloth is doubled, and the former 
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placed on it, the cartridge is marked with charcoal, or lamp black 
round the former, } of an inch being allowed for sewing, which is 
done with worsted thread, the stitches to be close, and regular ; 
they are then turned and are ready for filling. 


Q. 228. What are cartridges for garrison and field ordnance 
made of ? 
A. Serge, either white, or coloured. 


Q. 229. Which is considered the better ? 

A. The coloured, it being closer in texture, and not so liable to 
be destroyed by insects. 

Q. 230. How are they filled ? 

A. The charge being weighed, is put into the bag through a 
funnel, the loose end of the bag is then grasped by the left hand, 
and several smart blows given with the edge of the right hand all 
round the bag, to settle the powder; the bag is then tied with a 
‘double hitch of country twine. 


Q. 231. What articles are required in making them ? 

A. Formers, (figs. 54 and 55.) Scales and Weights, (fig. 140.) 
Funnel, (fig. 67.) Scissors, (fig. 141.) 
Measures, (fig. 103.) Thimbles, (fig. 166.) 
Needles, (fig. 112.) 

Q. 232. What quantity of powder is used in filling cartridges 

foriron guns P 
A. The quantities shown in the following Table, viz. :— 


Service | Proof Proof Proof of 
Nature or Orp- | Charge. |600 yards.|700 yards.'Hot Shot.| Ordnance. 
NANCE. 
lbs. |‘oz. | lbs.| oz. | lbs. | oz. | Ibs.) oz. {| Ibs. Oz. 
= ee peter peomh cs Sel sa oe 
AQ Pdr.- ssh 14; Of LL [1033) 1) | 33 9/0 25 0 
32 ? @eveceoe 10 103 8 14,5 8 6, 6 63 21 8 
24 ,, .. | 8] Of} 6IkL | 6[7-| 4 (l2z] 18 0 
bp eibeses 6; 0 5 | 0 4 \13 3} 995} 15 0 
/ a 4/ 0 3 | 6 3) 4 2 | 6% 12 0 


N. B.—At 600 yards proof 3 is deducted, and at 700 yards }.— 
For hot shot the charge is t the weight of shot. 


Q. 233. What quantity of power is used in filling cartridges 
for brass and iron howitzers and brass guns? 
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A. As shewn in the following table. 


Service Charges. 
NaTURE OF ORDNANCE. 

lbs. Oz 
10 Inch Iron Howitzer, ....... peu Gog a ocdedeore ad Galo’ 7 0 
a yl Maia ty Set eae Ma uaa Goi 4 7] 
24.-P ar. Brass: 45. -- saaeakardnsee. Ele aes ahs 2 U 
12 sy ‘5 ‘sf, Sk ey anew sa iaaeeaven's l 4 
43 ,, 55 Bi, pan Gniratuceeehay Rate hai Gt! 0 8 
2° 5, » Gun ° eee ee eh erences 2 F 
6 a ” Py ee ee 2 2) ] 
3 ” ” Se. a A EGE SF oe eee Qawe ae eae 0) a 


N. B.—The charges for howitzers are fixed, those for guns are 
equal to } the weight of the shot. 
Q. 234. What are the dimensions of formers, and quantity of 


serge and cloth required in making cartridges ? 
A. Asin the annexed Table, viz :— 


ForMERs. 100 Eacu 
Total Fork z 5 
~— o 4 
NaTurg oF ORDNANCE , ts | 3 fe ey 
a ° . be "CS Ma 

2/2] 4/28/35] 28 [23 

ge] 2 | 3s | fe; &s} S- | se 
J re Go ia lar | SS = 

Ins. | Ins. | Ins. | Ins. | Ins. Yards. 

2 Pdr. Iron Gun.....| 23°9 | 10°3 3°77 98 5'l 0 0 
32 sp eee ef 226 | OL | 3 | OT | 45 36 | 36 
4 at | 83 | 28 | 83 | 42 263 | % 
ip 7 [19:7 | 7-45] 2:5 | 7-45 | 3-9 25 | 24 
2 167 | G4 | 225] 64 | 35 21 | 22 
9 | Brass .../1d | & | @& |e | 31 128 | 16 
6. 864. 9 | 54 | 1:75] 5-4 | 2-65 gh | 14 
3 i, mn errr ae far) 4 1°25 | 4° 2: 64 0 
10 Inch Iron Howr. ..; 16°65 | 15° 4° 10°5 4:9 38 0 
8 og) eee (13-3 [108 |) 36 | 91 | 4-2 23 | 0 
24 Pdr. Brass ,,..-.| 9 8-4 | 2 6° 2:7 134 0 
2 ow eee} & 6 OG LS 1 48 | Od 11a | 0 

4d? Inch ,, ,,----| 8 4°] Jr 34 1°8 ) 0 


Q. 235. How are ordnance cartridges carried ? 
A. For light field guns, they are always carried filled ; with 
heavy field ordnance they are carried empty and filled as required. 
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BAGS. 
Bursting. 


Q. 236. What are bursting bags, and of what are they made ? 

A. They are small bags or cartridges, made of Vizagapatam 
white cloth, in which are put the charges of powder, for bursting 
common shells, or S. C. shot ; the quantities required for different 
Shells are laid down in answers 175 and 190. 

Q. 237. How are they carried ? 

A. In the copper boxes of light field carriages ; and when re- 
quired to load the shells, the powder is poured from them through 
a funnel, the empty bags being returned to the limber. 

Q@. 238. What articles are required in making them ? 

A. Former, (fig. 52.) Scissors, (fig. 141.) 

Needle, (fig. 112.) Thimble, (fig. 166.) 


Starting. 


Q. 239. What are starting bags made of ? 

4. They are made of common white cloth, and hold a small 
charge of powder, for starting the fuze of a shell. 

Q. 240. What is their use P 

A. To show where the shell would have burst, had the proper 
charge of powder been inserted, also whether the fuze burns cor- 
rectly. 

Q. 241. When, and how are they used ? 

A. They are only used at mortar and howitzer practice ; the 
bag with its charge is put into the fuze hole of the shell, and the 
fuze set tight within it; the powder is ignited by the flame from 
the composition when it has burned through tho fuze. 

Q. 242. What articles are necessary in makin® them ? 

A. Former, (fig. 52.) Scissors, (fig. 141.) 

Needle, (fig. 112.) Thimble, (fig. 166.) 


COTTON, OR SLOW MATCH. 


Q. 243. What is cotton match ? 

A. It is made of coarse cotton thread, twisted into a rope, one- 
tenth less in diameter than the tube of the new pattern lin- 
stock, but not so hard as other kinds of cotton rope. 

G 
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Q. 244. How many yards are in a skein ? 

A, From 15 to 20, weighing from 3} to 5 lbs. 

Q. 245. What is necessary in preparing it ? 

A. The only preparation necessary, is, sewing the strands to- 


gether, to prevent them spreading, by the explosion of the charge 
when the piece is fired. 


Q. 246. What is its use ? 

A. To keep a light, in order to be prepared to fire at all times, 
and is used occasionally to fire the priming of guns instead of port- 
fires. 

Q. 247. What is its rate of burning ? 

A. One foot of it will burn about 2 hours. 

Q. 248. How is it carried with light field guns ? 

A, A portion of match is carried in the match box on the left 
side of gun carriages, and on service, is always kept burning, for 
the purpose of lighting portfires. 7 

The match bog is divided in the centre, one half being lined 
with copper having a hole in it; in this hole the lighted end of 
the match is kept, and the skein neatly folded within. 

Q. 249. How is it carried with the heavy guns ? 

A. About 2 yards are attached to a linstock, one end being 
passed through the tube with 6 or 7 inches hanging clear, the 
other end is twisted round the stock and made fast with a piece of 
twine. It is generally used for firing heavy guns. 

Q. 250. What articles are required to prepare it ? 

A. Needles, (fig. 112-) Scissors, (fig. 141.) 

Thimbles, (fig. 166.) 


COLLARS, AND GRUAMETS, FOR SHELLS AND SH@T. 


Q. 251. How are shot and shells prevented turning in the 
bores of pieces of ordnance while loading ? 

A. By fixing to them collars, or grummets ; the latter being 
used with guns, and the former with brass howitzers. 

Q. 252. Is there any other benefit derived from the use of 
collars and grummets ? 

A. Yes,—they ensure the fuzes of shells and spherical case 
shot, being kept in the centre of the bore and always towards the 
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muzzle, and with howitzers one half of the shell is admitted ia 
the chamber close to the cartridge. 

Q. 253. Of what are collars made, and what are their general 
dimensions ? 

A. They are made of double tin, and for the convenience of re- 
moving the shells from the ammunition boxes, a handle of log 
line is fixed to the circular top; the diameter of the collar 
is equal to that of the low gauge and its depth to one-fourth of its 
diameter. 

Q. 254. How are collars made ? 

A, The collar itself is first formed by a tinman from a strip of 
tin of the proper width and length, by joining its two ends together 
with an overlapping joint, one edge is then turned inwards form- 
ing a flange ‘15 of an inch in breadth, under this flange is sol- 
dered the circular top, having previously had two holes cut in to 
receive the handle of log line. 

Q. 255. How are the collars fixed to shells ? 

A, Two openings are made in the top of the collar, by clip- 
ping the opposite inner edges and turning up the tin. The 
collar is then pressed closely down on the shell to prevent the 
escape of the composition, which is poured through the open- 
ings, until the space between the collar and shell is completely 
filled ; the shell is then put away until the composition is cold 
when the openings are closed by pressing down the two pieces 
of tin to their original position. 

Q. 256. What is the composition made of, and how is it prepar- 
ed ? 

A, Glue and resin in equal parts. The glue is first dissolved 
in water and then placed in a pan over a fire ; the resin, reduced 
to fine powder, is added by small quantities at a time ; no more 
water is used, than may be sufficient to keep the composition from 
burning. It is applied while hot. 

Q. 257. What is a grummet made of ? 

A. Of Europe rope, formed into acircle ; the outer diameter 
being equal to the low gauge for guns, and for the iron howitzer 
10 and 8 inch, equal to the high gauge of 68 and 32 pounders. 


Q. 258. What are the sizes of ropes used in making grum- 
mets ? | 
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A, For 3 Pounders 
6 - ¢ 1 inch rope. 
9 4 
12 ” 


a = Ae 


Q. 259. How are they made ? 

A. Apiece of rope of the required size and about 6 inches 
longer than 3 times the circumference of the low gauge of the 
shot the grummet is required for, is taken and opened out into 
three strands, one of these strands is then twisted into a circular 
form by taking a turn with one end round the centre of the strand 
forming a loop of the proper size ; the ends are then worked 
round in opposite directions until the grummet is complete ; the 
surplus portion of the strand being left at one end is divided into 
two portions, the yarns of the under or lower portion are secured 
by passing the upper strands between the strands of the grum- 
met and drawing them tight, a hole having been made with 4 
marling-spike ; the ends of the strand are then cut off, the grum- 
met is forced on the conical wooden former, and hammered with 
a wooden mallet until it passes through the low gauge of the shot 
it is intended for. 


Q. 260. Ilow are the grummets fixed to shot ? 


A. By means of a strap of raw sheep skin ; the skin is placed in 
water, and when sufficiently soft, is laid ona flat table, and cut into 
pieces of a shape adapted for the purpose, being marked out by a 
former of the proper size, one of these pieces of skin is placed on 
a shot or shell, (if the latter, care must be taken that the fuse 
hole is in the centre of the skin) the shot or shell with the strap, 
is then turned over and laid on a grummet to keep it steady, the 
grummict to be attached to the shot is placed on it, the ends of the 
skin are passed round the grummet from the inside, drawn as 
tight as possible, and each pair tied together. When dry, the 
shin over the fuze hole is cut out with a small knife. 


Q. 261. Is there any precaution taken to preserve the skin ? 


A. Yes, each strip or piece of skin for a shot is dipped in a%0- 
lution of corrosive sublimate in the proportion of one ounce to 
one gallon of water. 
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Q. 262. What implements are required in making collars for 
shells ? 


4, Beak Iron, (fig. 85.) Pan, (fig. 115.) 
Gauges, (fig. 76.) Plyers, (fig. 122.) 
Ladle, (fig. 91.) Shears, (fig. 146.) 
Mallet, (fig. 101.) Soldering Iron, (fig. 87.) 


@. 263. What implements are required in making grummets 
and grummetting shot ? 


4. Former for Grummets, Knife, (fig. 88.) 

(fig. 63.) Mallet, (fig. 101.) 
Former for Skin, (fig.64.) | Marling-spike, (fig. 102.) 
Gauges, (fig. 76.) Scissors, (fig. 141.) 

WADS. 
Grummet. 


Q. 264. What is a grummet wad ? 

A. It is agrummet made equal in diameter to high gauges, with 
2 strands of ratline attached. 

Q. 205. How is it made ? ~ 

A. A piece of rope of the proper size and 6 inches longer than 
3 times the circumference of the low gauge of the shot for which 
it is intended, is taken and opened into 3 strands, one of which is 
made into a grummet, exactly in the same manner as laid down in 
answer No. 258: 2 strands of ratline cut sufficiently long to project 
about a 3 of an inch over the grummet, are tied together cross- 
wise and then made secure to the grummet by a little fine twist- 
ed spun yarn. 

Q. 266. What is their use ? 

A. They are used with breaching guns when firing cold shot, 
for the purpose of keeping the shot close on the cartridge. 

Q. 267. What sizes of rope are required to make grummet 
wads ? 

A, For 12 Pounders.......... 14 Inch Rope. 

» 18 and 24 Pdrs.........2 5, » ° 
Q. 268. What articles are required in making them? 
4, Former for Grummets, (fig. 63.) Mallet, (tig. 101.) 
Gauges, (lig. 76.) Marling-spike, (fig. 102.) 
Knife, (fig. 88.) Scissors, (fig. 141.) 
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Junk. 


269. What is a Junk wad? 
It is a ball made from the loose strands of Europe old rope. 
270. How is it made? 
It is made by taking a handful of old junk and rolling it 
noe a ball; round this, strands of old rope are bound tightly in all 
directions, when it is nearly up to the high gauge, strands are add- 
ed and their ends passed under and over those previously put on, 
and secured ; this process is continued until the wad is a little 
beyond the high gauge. 

Q. 271. When are they used ? 

A. In proving ordnance carriages, guns and howitzers, and new 
and rebouched guns and howitzers, also when firing hot shot. 

Q. 272. What articles are required in making them ? 

A. Hand Hatchet, (fig.177.) Knife, (fig. 88.) 
Gauges, (fig. 76.) Marling-spike, (fig. 102.) 
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SINNETT FOR SPUNGE-HEADS. 


Q. 273. What is Sinnett? 

A. Itis made from junk for the purpose of wigging spunge 
heads. 

Q. 274. How is it made? 

A. By platting together 5 or 6 long strands of junk; as each 
platt is taken, 2 short pieces of junk are placed cross-wise between 
the long strands, and so on,—the cross pieces vary in length, ac- 
cording tothe size of the spunge for which the sinnett is intended. 

Q. 275. What is the length of the crossing strands for 
sinnett ? 


A. Forthe 42 Pdr. 5k Inches. 
32 C«s 6} Cs, 
24 43 ly 

i 18 4t 
12 =~; 4 3s 
9 99 3% 99 
6» 25 oy 


3 ”? 2 } Pd 
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Q. 276. What articles are required in making it ? 
A, Knifo, (fig.88).—Handhatchet,(fig.177). A piece of skidding. 


SINNETTING SPUNGE-HEADS. 
Q. 277. How are the heads of light and heavy field spunges 


sinnetted ? 

A. They are first covered with doubled Europe canvas which 
is made secure by being stitched on with country twine, the sinnett 
is then stitched to the canvas, commencing at the top of the head, 
and when once round, the lower ends of the cross strands are 
turned over on the upper ones, and the second turn of the sinnett 
is secured close to the platting of the former turn, the same course 
is pursued until the spunge head is covered. 


Q. 278. How are light and heavy field spunges finished ? 

A. Each strand of sinnett is untwisted and well opened, it is 
then clipped with a pair of scissors, and care taken that it is not 
cut uneven, the spunge should pass rather tight into the gun, it is 
then combed with an iron comb, that all twists in the sinnet be 
taken out. | 

Q. 279. What implements are required in sinnetting spunge 
heads P 

A. Knife, (fig. 88.) Palm hand, (fig. 113.) Needle sail, (fig. 111.) 


' 656 


PART II. 


PERPENDICULAR. (fig. 118.) 


Q. 280. What is a perpendicular ? 

A. Acommon spirit level, the brass frame in which it is pla- 
ced being the most convenient shape for applying it to the pur- 
pose required, the points are tipped with steel that they may not 
wear out. 


Q. 281. What is the use of a perpendicular ? 

A. To take the centres of a piece of ordnance, through which 
centres a line is drawn on the upper surface of the piece, corres- 
ponding with its axis. 

Q. 282. What is the use of this line when taken, and what is 
it called ? 

A. It is called the line of metal, and serves to lay the piece at 
the object against which the fire is directed, the carriage or bed 
being traversed to the right or left, till the line of metal and ob- 
ject to be struck, exactly come in line. 


Q. 283. How many centres is it usual to take ? 
A. Two with iron guns not having disparts and tangent 
scales, two with iron, and three with brass mortars. 

Q. 284. Why are more centres taken with mortars than guns? 

A. With agun the eye is lowered so as to look along the whole 
length of the piece, one centre close to the eye on the base ring, 
and another at the swell of the muzzle, have been found sufficient 
to direct the eye to the object aimed at; chalking a line along the 
whole surface of a gun would be a tedious operation, and occupy 
more time and attention, than could be generally spared on ser- 
vice, where indeed with light guns, centres are seldom or ever 
taken, as new ones would be required every time the carriage 
moved. 

Mortars are stationary, andthe eye does not, in laying them,come 
‘n contact with the piece, but is removed at some distance from it; 
the more centres that are taken, or the longer the line marked o2 


‘ 


57 


the surface of the piece to be covered by the plummet line, held by 
the person laying the piece, the more chance there obviously must 
be of the direction being correctly given. 


QUADRANT. 


Q. 285. What is a quadrant ? 


A. A graduated quarter of a circle fixed to a brass bar or rod, 
which goes into the bore of a piece. 


. 286. What is the use of a quadrant in gunnery ? 
To elevate or depress a piece of ordnance. 


287. How many kinds are there P 

Two—spirit level (fig. 130) and plummet (fig. 129). 

288. How is a quadrant applied to a piece of ordnance P 

. The long shank is placed in the bore on the lower surface as 
near as possible in the centre and kept steady with the hand, 
it should not however touch the shot or shell in the piece. In 
using the instruments the arc of the spirit quadrant will be up- 
wards, and that of the plummet quadrant downwards. 


Q. 289. How is the angle of clevation taken with the spirit 
level quadrant ? 

A. The index to which the level is attached, is fixed to the re- 
quired angle on the graduated arc, previous to the shank being 
put into the bore of the piece. The piece is then elevated or de- 
pressed, till the whole of the bubble in the glass level can be seen 
and is steady. 
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The level is then parallel to the horizon or spot on which the 
piece is standing, the axis of the piece will form with these parallel 
lines the angle at which the index is set. 


Q. 290. How is the angle of elevation taken wich the plummet 
quadrant ? 

A, A musket ball or weight attached to a thread is suspended 
to a small hook or screw head, projecting from the centre of the 
graduated arc, from which by the properties of gravity it will 
hang perpendicularly downwards, the piece is then gradually ele- 
vated or depressed, till the thread covers the required angle on the 
graduated arc. The piece will then form the angle denoted by 

H 
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the plummet line on the graduated arc with the spot on which it 
ig standing, or with the horizon. 


TANGENT SCALE. (Fig. 139.) 


Q. 291. What is a tangent scale? 

A. A brass rod sliding ina groove which is cut for it behind the 
base ring of field pieces; on the face of this rod tables are 
engraved by which the length of fuze, angle of elevation, and 
range can be ascertained instantaneously. 


Q. 292. What is the use of a tangent scale ? 
A. To elevate pieces of ordnance. 


Q. 293. How is a tangent scale made ? 

A. ‘017455 of an inch is the tangent of one degree to every 
inch of a gun’s length, from the hind part of base ring to the swell 
of the muzzle, therefore, if the distance in inches between these 
two points be multiplied by ‘017455, the product will be the tan- 
gent of one degree. 


Q. 294. How is the tangent scale applied to use ? 

A. The distance of the object from the piece being known, lecs- 
en the adjusting screw, and raise the rod until the required dis 
tance engraved on it appears, then fasten the screw, get the top 
of the scale, the sight or centre on the swell of the muzzle, and 
the object: to be fired at in a line, the piece will then be elevated 
at the angle corresponding with the distance and the object itself. 


Q. 295. What are the different figures and letters on the tan- 
gent scale for ? 

4. On the flat side the figures denote the angle of elevation 
for round shot, and spherical case. On the round side the first 
fraction shows the length of fuze composition in parts of an inch, 
the second fraction a the numerator tells at what distance the 


spherical case will burst with that length of fuze, and the denomi- 
nator the distance the small balls will fly afterwards. For instance 
4° 1, 1490 indicates that with 4° elevation and 15 of an inch of 
fuze composition the spherical case will fly 1160 yards before burst- 
ing, and the small balls liberated from the shot will continue their 
flight to 1330 vards. 
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Q. 296. Why does the scale commence at 2° ? 

A, Because the dispart of a piece of ordnance is near 1° conse- 
quently the elevation cannot be taken under that; if the dispart 
be placed on the muzzle, the scale would commence with 1°. 


CALIBRE COMPASSES. (Fig. 33.) 


Q. 297. What are calibre compasses ? 

A, The common pocket calibre compasses consist of two: flat 
brass plates six inches long connected by a screw, and about 14 
inch in breadth, with a variety of tables engraved on them, those 
required for using the instrument are marked “ inches” “ guns” 
‘shot’; the degrees are round the semicircular end. The points 
are tipped with steel that they may not wear out. 


Q. 298. To what use are they applied rd 

A. To measure the calibre of any piece of ordnance in order: 
to ascertain its nature; likewise the diameter of shot and shells 
for the same purpose; angles may also be taken and laid down 
withit. ~ 

The calibre compass is the most useful instrument an Artillery 
officer can have, as the most experienced eye cannot judge accu- 
rately of the nature of pieces of ordnance and shot without mear 
surement, 

Q. 299. How is the calibre of a gun taken? 

A. The instrument is placed in the bore of the piece with the 
legs crossing each other, the two steel points touch the sides of the 
bore, the instrument is then turned gently round to ascertain 
the exact diameter of the bore, it is then withdrawn and the plate 
with “ guns” and “ inches” on it inspected ; the figure cut by the 
leg crossing it on “ guns,” will denote the calibre of the piece, re- 
lative to its shot. For instance, figure 9 will denote a 9 pdr. the 
division on the column of inches, the diameter of the bore in in- 
ches, which in this case will be 4:2 inches; each division in the. 
column between “ guns” and “ inches’’ is w% of an inch; a straight 
line connecting the two steel points will be exactly 4:2 inches. 

Q. 300. How is the calibre of a shot or shell taken ? 

A, Open out the legs and place the ball between the two steel 
points, the inside edges of the legs of the compasses are hollowed, 
so that the points only may touch the surface of the shot; move 
the instrument up and down with your hand, to ascertain that 
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you have taken the proper diameter, that is of the largest part, in- 
spect that part of the circular end marked “ shot’? on the upper 
plate, see which division the arrow above it cuts, the figures will 
show the nature of the shot m lbs. thus the arrow cutting 18 of 
the index will show that the shot is an 18 pdr. and so on (the fi- 
gures in the lower row are intended for the divisions in the up- 
per one), to ascertain its diameter, examine the lower plate mark- 
ed “inches” and observe where the bevelled edge of the plate 
marked “ shot’’ cuts, which in this case will be 5 inches. 


Q. 301. How do vou take the angle of elevation with the cali- 
bre compasses ? 

A. Place a straight stick about 18 inches in length in the bore, 
on the lower surface as near the centre as possible, allowing the 
end to project beyond it about 10 inches, to which fasten a plum- 
met line, place the circular part of the compasses as near the junc- 
tion of the stick and line as possible without moving either, let 
the outer part of one leg in its whole length touch the under part 
of the stick, move the other leg till it in the same manner comes 
in contact with the plummet line—remove the instrument and ob- 
serve what degree the bevelled edze cuts on the semicircle be- 
low, which will be equal to the complement of 90° of the true an- 
gle of elevation. 

This method is not so correct or so easily effected, as with the 
quadrant or tangent scale. 


COMPASSES 


For taking the thickness ef a Shell’s bottom. (Fig. 34.) 


Q. 302. How do you take the thickness of a shell’s bottom with 
this instrument ? 

A, Put the straight leg in the fuze hole of the shell, and let it 
press against the bottom of the shell, then shut up the compass- 
es as far as you can, that is, till the check on the curved part near 
the handle stops it; by inspecting the instrument, it will be evi- 
dent, the straight leg and the point of the sliding scale at the 
end of the curved leg, will be in a linc; press down the scale till 
it touches the shell’s bottom, which alone will prevent the two 
points mecting, the figure on the scale cut by the arrow will give 
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the thickness of the bottom in tenths of an inch: for instance, if 
8 be cut, the shell will be +5 of an inch thick at that part. 

The legs of this instrument are tipped with steel to prevent 
their wearing out, 


COMPASSES 


For taking the thickness of a Shell’s side. (Fig. 35.) 


Q. 303. How is the thickness of the side of a shell taken with 
this instrument ? 3 

A. Put the straight leg with the end bent inwards into the 
fuze hole, and make it touch the side of the shell in any part, 
shut the compasses till its fellow circular leg touches the outer 
surface of the shell, when it will be evident the side of the shell 
will be between the two points ; to ascertain its thickness, look 
at the scale above of tenths of an inch, and observe the figure 
- cut by the index which will indicate the thickness of the shell 
in tenths of an inch: for instance, if the index cuts the figure 8, 
the side of the shell will be 7% ofan inch thick. 

The legs of the instrument are tipped with steel to prevent 
their wearing out. 


FUZE AUGERS. (Figs. 2 and 3.) 


Q. 304. What is the use of a fuze auger ?P 

A. To bore the composition out of fuzes, when the required 
length is so short, that if cut across there would not be suffici- 
ent wood to hold in the fuze hole as is generally the case with 
spherical case fuzes. 

Q. 305. How is the brace auger used ? 

A, The end of the bit is placed against some level surface, the 
brace being held in the left hand with its bend upwards, the end 
of the slide with scale attached is secured even with the point of 
the bit: the index or lower slide is placed so that its bevelled 
edge shall cut the mark of ten tenths, it is then made fast ; the 
upper slide is then set at the number of tenths required, for 
instance, if 4 tenths of composition is required, it is moved until the 
figure 4 is even with the bevelled edge of the index and secured. 
This instrument should always be set with reference to the 
length of composition required to be left in the fuze. 
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The head of the fuze is placed against the side of the carriage 
or any thing that will keep it steady and the composition bored 
out. 


Q. 306. What is the difference between a brace and hand auger, 
and which is the most useful ? 

A, The hand auger has merely the wooden handle screwed on 
the brass scale and is used like a gimblet. The brace auger is 
the most convenient of the two, the handle rests against the 
body and the operation is performed with certainty and expedi- 
tion ; the hand auger is apt to hurt the hand, and the auger to 
slip, not being supported as with the brace; more time 1s required 
in boring a fuze with a hand auger. 


DRIVER AND SETTER. (Fig. 49.) 


Q.. 307. What is a setter and its use ? 

A, A setter is acylindrical piece of wood hollowed about } an 
inch in depth, to receive the head of a fuze, the diameter must 
depend on the size of the fuze for which it is required ; the height 
about 3 inches, and the handle which is a continuation of the same 
cylinder, smaller and high enough to allow the hand to grasp it; 
on the top of this handle the driver is applied in setting the fuze. 


Q. 308. What is a driver and its use ? 


A. A cylindrical piece of wood differing from a common mallet 
only, in the handle and striking part being all one piece of wood, 
the handle sufficiently long and of the most convenient size for be- 
ing held in the hand. 


Q. 309. How is a fuze set ? 

A. A little oakum is put up the hoilow part of the setter, or 
the head of the fuze would be injured by coming in contact with 
the hard wood of the setter. The fuze being placed by the hand 
as far into the fuze hole as can be done, the hollow part of the 
setter is placed on it, and the left hand on the handle, and 
several smart blows given it with the driver. After every blow 
the handle of the setter should be moved round without being 
lifted up, so that no two blows should fall on the same spot —this 
precaution is necessary to secure the fuze from injury. 
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FUZE ENGINE. (Fig. 50.) 


Q. 310. What is the use of a fuze engine? 
A. To extract a fuze from a shell more particularly applicable 
‘ to large shells. 

Q. 311. How is it used? 

A. The circular part at the bottom rests on the shell with the 
head of the fuze in its centre. The two small notches in the un- 
der part are to receive the lugs on the shell which keep the in- 
strument steady. 

The lower screw is turned till the vice embraces as much of the 
head of the fuze as projects above the shell, it is then fixed tight 
on it, the upper screw being turned will draw up the vice, and the 
fuze with it. 


BRASS FUZE PINCERS. (Fig. 121.) 


Q. 312. For what purpose are brass fuze pincers required ? 

A. They are used to draw the fuze out of a shell when it is 
damaged in any way, it will only answer for small and short fuzes, 
such as those for spherical case shot. The pincers are opened and 
the hollow part put round the head of the fuze, they are then clos- 
ed, firmly grasped, and turned round with the hand until the 
fuze is extracted. Fuze pincers have generally two circular holes, 
to answer for different sized fuzes, and are notched round the in- 
side to take a better hold of the head of the fuze. 


SPIKES. 


Q. 313. How many different kinds of spikes are in common 
use to render a gun temporarily unserviceable ? 

A. Two; the jagged (fig. 156), and spring spikes (fig. 157), 

Q@. 314. What is a jagged spike, and how is it used ? 

A. A jagged spike is nearly square, all its angles are cut like 
a file, but coarser and deeper, the points are jags being upwards. 

Q. 315. To clear a vent of this spike what method is adopted ? 

A. Load with rather more than a third of the shot’s weight of 
powder, soak two wads in a solution of saltpetre, and when dry, 
place a shot between the wads, which must not be made too high ; 
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bind them together with long strands of quick match, and ram the 
whole home on the charge, put an ounce or two of gunpowder in 
the copper ladle, and scatter it along the whole length of the bore, 
then fix a wad or turf in the muzzle of the piece with half a port- 
fire passed through it, by which means the gun may be easily fired. 
If this does not cause the spike to remove, repeat the experiment 
with an additional shot or wad, and charge equal to half the shot’s 
weight. 

With brass guns it would be advisable, a day or two previous to 
the experiment, to scratch close round the spike with a graver, and 
put a few drops of Nitric acid in the circle, which in a few hours 
will find its way down between the spike and the metal, particular 
ly if the former does not completely fill the vent. 

Q. 316. What is a spring spike and how is it applied ? 

A. The head is like that of a musket ramrod, the lower part haa 
8 spring on one side opening upwards. The point is driven into 
the vent which presses the spring close to the body of the spike; 
when the spring has passed through the metal into the bore, it 
opens out, the instrument cannot be drawn from the outside 
until the spring is broken off or closed. 


Q. 317. Are there no means for extracting a spring spike? 

A. Yes, in the following manner; on one side of the head of 
the spike there is a small notch cut; this coincides with that side 
of the spike on which the spring is attached. To extract the 
spike, this notch is placed towards the muzzle, and the spike drawn 
up as far as it can be by hand; the rammer head is then put into 
tho bore and the spring pressed close to the body ef the spike, 
the latter can then be drawn out of the vent. 

Spring spikes are only used when it is expected the guns will 
be immediately re-taken, as the spike can be so easily withdrawn. 


SEARCHER. (Fig. 144.) 


Q. 318. What is the use of a searcher? 

A. To examine the bore of a gun with a view of ascertaining 
the distance from the muzzle of any cavities that may be in it. 

Q. 319. How is the bore of a gun examined with a searcher ? 

A. The reliever (fig. 144) is pushed on to the bend of the 
points, so as to prevent their spreading, which enables the instru- 
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ment being introduced into the piece, and when the points touch 
the breach the reliever is drawn back a little to liberate the points, 
the handle is then turned round and moved backwards and forwards 
in all directions from the breach to the muzzle, so that in case 
there should be any cavity, one of the points may run into it, 
when this takes place, the handle is marked with chalk close to the 
muzzle which will show the distance of that part from the cavity ; 
the reliever is then pushed forward which will relieve the points by 
pressing them towards the centre, and consequently out of the 
hole ; the surface of the piece is also to be chalked as near as you 
can judge at the cavity; the single pointed searcher or fish 
(fig. 145) is then introduced, having some wax on the point, the 
chalk marks will bea pretty good guide to the cavity up which 
it is forced, the wax will take its shape, which can be measured 
when withdrawn. 

Q. 320. How is the bottom of the vent examined ? 

A. Take a piece of twine three times the length of the gun, make 
& loop at one end and pass it down the vent, introduce the search- 
er into the bore, withdraw the reliever and turn the searcher round 
in the bore until one of its points enters the loop or becomes en- 
tangled with the twine, draw out the twine at the muzzle, and at 
rather more than the distance from the muzzle to the vent, fasten 
a small piece of wood about half an inch square and one-tenth of 
an inch in thickness, upon this mould a piece of pure bees’-wax of 
8 conical shape, so as to enter the bottom of the vent about half 
an inch, the bees’-wax must be oiled to retain the impreasion of the 
vent after it is withdrawn ; the twine is now drawn up from the 
outside of the piece at the vent, until the wax touches the bottom 
of the vent, which after being carefully plumbed, so as to bring 
the apex of the waxed cone in the direction of the vent, must be 
drawn steadily up for about halfan inch; the wax is then with- 
drawn from the muzzle, and the impression made on the wax, will 
show the state of the bottom and lower part of the vent. 


OARES’ BOUCHE, VENT, AND DORE-EXANINER. 


Q. 321. Is there any instrument in use for examining the 
bouche, vent, and bore of a piece of ordnance ? 
A. Yes, the bouche mirror, by means of which the bottom of 
the bouche and the whole length of the vent, as well as the upper 
I 
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surface of the bore can be examined, and the slightest flaw de 
tected. 


Q. 322. Describe this instrument and the method of using 
it ? : 

A. It consists of a small circular mirror, something less than the 
diameter of the bore of the piece, attached to the end of a staif by 
a hinge, for the purpose of giving it the angle required, the mir- 
ror is introduced into the piece and placed at such an angle under 
the bouche as will give the fairest view of it, when the rays of lizht 
are reflected upon it from another mirror placed in front of the 
muzzle. 
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PART III. 


The following is the method observed at the Artillery Depét of 
Instruction in making Percussion Caps. 


1. The names of the different machines are :—The circular cut- 
ting machine, flatting or roller machine, cross cutting press, 
annealing furnace, pickling cistern, striking up press, boiler, small 
yumbler, loading machine, pressing machine, damping machine, 
steam bath, glazing lathes, large rumbler. 

2. The copper used for making percussion caps is received in 
sheets 4 feet long by 2 feet wide, averaging about 8 lbs. in weight ; 
and ‘016 of an inch in thickness. 

3. The sheet being divided into two, cross-wise, and the edges 
flattened with a wooden mallet, is put in pickle for 12 hours, 
then taken out, well washed with clean water, and rubbed tho- 
roughly dry, with saw dust. The half sheets are then ready for 
cutting into strips. 

4. Circular Cutting Machine.—Thehalf sheets after being care- 
fully weighed, are placed, one at a time, on the board of the cir- 
cular cutting machine, and divided into strips of about 24 inches 
wide, care being taken to keep the edge of the sheet close up to 
the guide, that the strips may be parallel 

6. Flatitng Roller Machine.—The strips are taken to the rolling 
machine, and passed between the flattening rollers, reversing the 
strip each time of passing, until it fits the gauge. 

6. Cross Cutting Press.—The strips are now issued to the cross 
cutting press, and cut into crosses, a day’s work for one cooly 
is 70 lbs. of strips, which will yield from 43 to 44 lbs. of crosses, 
the remainder is called “ cuttings,” and is returned to the Arse- 
nal. 

7. Annealing.— Before the crosses can be struck into caps they 
require to be annealed, which is done in the following manner ; 
about 4 or 5 lbs. of crosses are put into a pan made of shect iron, 
about 8 inches long by 5 wide, which is placed in the furnace and 


surrounded with burning charcoal ; the crosses must be frequent- 
ly stirred, when they become of a blood red heat, they are taken 
from the furnace, and thrown into cold water, care being taken 
to keep the water as cool as possible; 100 lbs. of crosses is & 
day’s work for one man. 


8. Pickling and Washing.--The annealed crosses are put into 
pickle for a whole night, they are taken out in the morning, wash- 
ed with clean water to free them from the Acid, and finally put 
into a small rumbler with dry saw dust, the rumbler being turned 
until the crosses become perfectly dry and clean. 


9. Striking up Presses.—The crosses thus prepared are careful- 
ly weighed to the coolies at the striking up presses, each cooly 
receives 18 lbs. weight of crosses: they are placed in a small box, 
and a small quantity of cocoanut oil poured over them ; the box 
is then shaken that all the crosses may partake of the oil, they 
are afterwards struck into caps by the coolies at the stnking 
up presses ; 18 lbs. of crosses will yield on an average 10,000 
cape , 

10. Boiling.—In order to free the caps from the oil, they are 
boiled in a solution of 1 1b. of pearl ash to 5 gallons of water, 50 
Ibs. of caps are put into a copper drainer, and when the liquor in 
the boiler becomes warm, the drainer containing the caps is placed 
in it, the caps must be frequently stirred with a copper hook or 
lade, and the oil which rises to the top skimmed off ; after boiling 
about 15 or 20 minutes, a few are taken out with the ladle, wash- 
ed with clean water, put into pickle for a few minutes, and again 
washed, with water, should they be perfectly clean the whole are 
taken out of the boiler and treated in like manner; in washing 
them, care should be taken to rub them well through the bands ; 
when the caps are perfectly free from the acid, they are put into a 
small rumbler with dry saw dust, the rumbler being turned till the 
caps are dry and clean, the saw dust should be changed 3 or 4 times 
during this process ; the caps are now placed in the large rumbler 
with clean dry saw dust, and turned till partially polished, then 
taken out and sifted to separate the saw dust from them ; they 
are then ready for filling. 


11. Filling Plates.—The brass plates (each contain one thou- 
saud holes) ure filled by throwing two or three thousand caps 
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over it, and by rolling them backwards and forwards, the remain- 
ing holes are filled by hand and the surplus caps taken off, and 
any faulty ones rejected. 


12. Loading Machine.—The plate so filled is then fixed in the 
loading machine and about 1 oz. of composition is spread on the 
upper plate with a paper spreader, which must be used very gent- 
ly to prevent friction ; when every hole is full, the surplus com- 
position is taken off, and the upper plate moved forward by 
means of the lever, so as to bring the composition contained in 
the holes of the upper plate, over those of the lower one, and di- 
rectly over the caps; two or three taps given with a small mallet 
on the frame of the machine, will cause the composition to fall 
into the caps. 


13. Pressing Machine.—The plate containing the loaded caps is 
removed to the pressing machine, and the composition contained 
in the caps, pressed row by row in succession. 


14. Damping Machine.—The plate is placed on the moveable 
board of the damping machine, and varnish poured into the tin 
tray, that part of the machine containing a row of 25 steel pins, is 
gently dipped into it, and thus drops of varnish are successively 

- deposited in each row of caps as it is brought under the steel pins 
by the motion of the machine, the pins must be frequently wiped, 
or the varnish will not drop regularly into the caps. 


15. Steam Bath.—The plate is placed for 2 or 3 minutes in the 
copper steam bath, for the purpose of evaporating the spirits of 
wine and thoroughly drying the shell-lac contained in the var- 
nish. : 

16. Glazing.—The caps are now glazed, one at a time by means 
of glazing lathes fitted up for the purpose, each cooly glazes 
10,000 daily ; this process is for the purpose of polishing or glaz- 
ing the shell-lac deposited over the composition, and thus afford- 
ing a protection to it from the effects of the atmosphere. 


17. Polishing.— About 50,000 caps are put into the large rumbler 
with clean dry saw dust, and the rumbler turned regularly for three 
or four hours, the saw dust being changed every hour; when the 
caps are perfectly polished, they are taken out of the rumbler and 
sifted, weighed and put into boxes ready to be sent to the Arse- 
nal, and from thence they are issued for service. 


70 . 


18. Composition.—The composition used for filling caps consists 
of the following ingredients and proportions. 
02. drs. 
Fulminate of Mercury, - - - - 4 0 
Chlorate of Potass, - - - - - 9 0 
Green Glass pounded and sifted, - 2 0 
Total oz. 15 0 


The above ingredients form one mixing, and will prime about 
17,000 caps. 


19. Mixing Composition.—The two last named ingredients un- 
der the head of composition, must be separately passed through a 
brass wire sieve of 60 meshes to the lineal inch, having a leather 
top and receiver, carefully weighed and put into a common wash- 
hand basin, and intimately mixed with a soft sash or painter's 
brush ; the fulminate is then added in small quantities at a time, 
and thoroughly incorporated with the other two ingredients ; 
the whole mixing is then passed through the sieve and finally put 
into an earthen jar, having a leather top or cover, and may be 
considered ready for use; the greatest care is necessary in mix- 
ing, especially after the fulminate has been added, as the least 
blow is liable to cause an explosion. 


20. Varnish.—The varnish used for caps is an alcoholic solution 
of shell-lac, and is prepared in the following manner: one quart 
of spirits of wine and four ounces of fincly pounded shell-lac are 
put into a stone jar or bottle and kept in front of a fire, or in some 
warm place and frequently agitated, when the solution becomes 
quite clear and the colour of dark brandy, it is strained off, and 
put in a clean bottle, which must be closely stopped ; it is then 
ready for use. 

21. Fickle is composed of three parts of sulphuric acid “ by 
measure’”’ to fifty-six of water. 


The Preparation of Falminate of Mercury. 


Fulminate of Mercury is prepared by dissolving one ounce 
weight of quicksilver, in 74 ounces by measure of Nitric Acid of 
specific gravity 1:4, the bottle containing the Acid and quicksil- 
ver is placed in warm water to accelerate the dissolving of the 
latter, the solution is slowly poured into a large mouthed bottle, 
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containing ten ounces by measure of spirits of wine of specific 
gravity ‘83 (this bottle should hold fully six times the bulk of 
the mixed liquids) in a few seconds after the solution has been 
added to the spirits of wine, bubbles of gas will proceed from the 
bottom of the liquid, gradually increasing in number and magni- 
tude, till a general fermentative commotion of a very active kind 
is generated, and the mixture assumes a frothy appearance ; a 
white gas now issues from the mouth of the bottle, which is véry 
combustible and must be suffered to escape freely into the air at 
a distance from any flame. 

As soon as the effervescence and concomitant emission of gas 
have ceased, the contents of the bottle are washed out with distil- 
led water, and the whole is thrown into a filter, which 1s fitted 
into a glass funnel; the fulminate is washed until the drainings 
no longer redden litmus paper; when the filter is free from acid 
it is lifted out of the funnel, the Fulminate spread on an earthen- 
ware plate, and dried by placing the plate over a pan of hot water. 

The Fulminate after being dried is put up in paper parcels of 
a quarter of an ounce each, and these again in packets of 8 papers, 
or 2 ounces, this being the quantity required for each mixing of 
composition, these packets are then packed in a tin box, and kept 
in a secure place. 
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